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ORDERING INFORMATION FOR LINEAR CIRCUIT 


The ordering information for NEC devices covered in this catalog is introduced as follows. Three basic units of 
information are contained in the code. 


, uPC fy 151 C 
DEVICE FAMILY DEVICE NUMBER PACKAGE 


@ DEVICE FAMILY” 
uPA : Twin Transistor and Miscellaneous Device 
@MPB : Monolithic Bipolar Digital 
UPC .: Monolithic Linear 
uPD : Monolithic MOS 


@ DEVICE NUMBER 

This group of alpha numeric characters denotes the device type. 

Most of NEC's High Reliability linear devices employ proprietary numbering system of NEC. And the original 
manufacturers type number denotes the commercial temperature range of linear circuits. (For example, uPC151A: 
High Reliability 741 type of op amp. uPC741C: commercial temperature range of 741.) 


@ PACKAGE 
One letter shows the package information 
C — Plastic Molded DIP 
D — Ceramic DIP G — Plastic Flat Package 


© TEMPERATURE 


ce ree eee cr High Reliability/Industrial Commercial 


Operating Temperature Range 


Ceramic DIP —20°C to +80°C - 
Plastic DIP, flat —20°C to +70°C 0°C to +70°C 








Storage Temperature Range 
Metal Can —65°C to +175°C _ 
Ceramic DIP : —56°C to +150°C = 
Plastic DIP, flat —55°C to +125°C —55°C to +125°C 





@ EXAMPLE 


UPC741C : 741 type of op amp in plastic molded DIP with commercial temperature rating capability. 
HPC151G : 741 type op amp in plastic flat package with industrial temperature rating capability. 
MPC741G : 741 type op amp in plastic flat package with commercial temperature rating capability. 
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QUALITY & RELIABILITY 


NEC’s Linear Integrated Circuits are manufactured 
and tested by the following process flows to realize a 
complete quality and reliability. 


QUALITY CONTROL FLOW CHART 
Industrial Industrial Commercial 
Cavity DIP = Plastic DIP Plastic DIP 


Manufacturing Stores Purchased Materials Verification 
Mask Making Visual Mask Inspection 
Wafer Lot Acceptance | 100% Visual Inspection 
Wafer Testing. P= -=— =e = =SesS> 
Wafter Scribing woot ree ee 
---------------- Visual inspection 
Lead Bonding = frtttTtTt TT Tt Visual Inspection 
Bond Strength Test 
(Process Check) : 
Gross/Fine Transfer Molding 
Leak 
emp. Cycling eee 
Temp. Storage 





100% Electrical Sorting 
100% Visual Inspection 





























Sealing/Moldingq bP-~~----——-----—- 


Screening/Aging --------—------- 


Electrical Sorting FrT-—- a Trot rrr 100% Electrical Sorting 












(Short Term Life Test) 







Reliability 
Assurance Test 


Lot Sampling 


YES 


100% 
Inwarehouse 


Inspection 


Electrical Testing LTPD 3% 


YES 


St ; : 
— *The Reliability Test Reports of shipped lots are availa- 


ble upon Customer’s requests for industrial grade 


— products. 
Shipping 








Periodical Reliability Test 


INDUSTRIAL CAVITY DIP 


a ee Test Items 
Soldering Heat 260°C, 10 sec, once 
Temperature Cycle —65°C to +150°C,10 cycles, 30 min each temp 
° 


° . 
Thermal Shock 100°C and 0°C, 15 cycles, 5 min each temp. 
Mechanical Shock ,0. , is, 5 ti 








































Environmental Test 1500G, 0.5 ms, XYZ Axis, 5 times 


Variable Frequency Vibration 
2000G, XYZ Axis, 1 min each 
230°C, 5 sec, once, with rosin flux 
















INDUSTRIAL PLASTIC MOLDED DIP 


po testttoms | Test Concition = 
Temperature Cycle 
250 g, 90 degrees, 3 times, 3 or 4 leads 


Bias Temperature Test Ta=125°C, Maximum Rated Voltage, 1000 hours 
High Temperature Storage Test Ta=150°C, 1000 hours 
Life Test 















Environmental Test 


















High Temperature, High Humidity Ta=65°C, Ryy=95%, 1000 hours 
Storage Test 


Pressure Cooker Test 








Ta=125°C, Ry=100%, 96 Hr 


INDUSTRIAL MINIFLAT IC 


pests | Test Condition 


Solderability 230°C, 5 sec, once 
Environmental Test Temperature Cycle —65°C to +150°C, 10 cycles, 30 min each temp. 


Thermal Shock 100°C and 0°C, 15 cycles, 5 min each temp. 
-Ta=125°C, Maximum Rated Voltage, 1000 hours 
Ta=150°C, 1000 hours 


Ta=65°C, Ryy=95%, 1000 hours 


Ta=125°C, Ry =100%, 48 Hr 


* Periodical reliability test is carried out every three months for each product. Test reports are available upon 
customer's requests. 



























Bias Temperature Test 

High Temperature Storage Test 
High Temperature, High Humidity 
Storage Test 
Pressure Cooker Test 














Life Test 
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CROSS REFERENCE GUIDE 


INDUSTRIAL TEMPERATURE RANGE 


FUNCTION NEC 


General Purpose OP Amp. 













uPC55D 



















5 as aoe uPC151D | pA741RC LM741CJ 
eneral rUrpose me: uPC151C | pA741TC LM741CN 

| pPC151G = = 
Instrumentation OP Amp. uPC154D | pA725RC LM725CJ 














Super Beta OP Amp. 


uPC156D - LM308J-8 











uPC157D 
uPC157C 


General Purpose OP Amp. LM301AJ 


High Speed Wide Band OP Amp. 





uPC159D - LM318J-8 





Micro Power OP Amp. (Programmable) uPC253D4 





FAIRCHILD NATIONAL MOTOROLA Tl. 












LM301AN 













MC1709CU BAT7O9CJIG 

















MC1741CU 
MC1741CP1 


MC1456CU® - 


LM301AJG 
LM301AP 


BATAICIG 
wA741CP 


















LM301 AJ 
LM301 AN 















LM318JG 
























uPC254A 
uPC254D 


uPC354D 


* 

uPC801C | wAF771LTC® LF351N® 
uPC801D | wAF771RC® - 
uPC802C - 
uPC802G - = 
uPC251C | wAl458TC 
uPC251D | “wA1458RC 
uPC251G - 


uPC258C | pA4558TC 
uPC258D | yA4558RC 
pPC258G 
uPC259C4 
uPC454D 

pPC1251C 
pPC1251D 
uPC1251G 


Instrumentation OP Amp. 





Instrumentation OP Amp 


J-FET Input OP Amp. 


Micro Power OP Amp. (Programmable) 























LM1458N 
LM1458J 













Dual General Purpose OP Amp. 














Dual General Purpose OP Amp. 








Dual High Speed Wide Band OP Amp. 4 





Dual Instrumentation OP Amp. 








LM358N 








Dua! Low Power OP Amp. 






Dual J-FET Input OP Amp. 






uPC451C 
uPC451D 


uPC451G 
pPC458C 













Quad Low Power OP Amp. 






HARRIS HA4741—5 













Quad General Purpose OP Amp. 


uPC804D 
J-F t OP Amp. 
Quad J-FET Inpu mp uPC804C 


* PMI; 14 pin Ceramic Package, NEC; 8 pin Ceramic Package 
@ Functional Equivalent 
4 NEC Original Device 









uAF774RC® 
wAF774LTC® 
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— Precision Monolithic Inc. OP—OSCJ— 
*— Precision Monolithic Inc. OP—O5CY — 


— Precision Monolithic Inc. OP—O7CY — 





LM4250CN 









uPCB803C | wAF772LTC® LF353N® MC34002P ® TLO82CP 

uPC803D | “wAF772RC® MC34002U® TLO82CJG 
LM324N LM324N LM324N 
LM324J LM324J LM324J 


- MC34004U® TLO84JG 
LF347N® MC34004P® TLOB4CP 










MC34001P® 
MC34001U® 


TLO81C 
TLO81CJG 






MC1458P1 
MC1458L 





MC1458P 
MC1458JG 









MC4558CP1 
MC4558CU 


LM358N LM358P 
LM358J LM358JG 


RC4558P 
RC4558JG 









ie ei 





FUNCTION 


FAIRCHILD 


NATIONAL 


MOTOROLA 





Tl. 





Precision Comparator 


uPC271C 
uPC271D 
uPC271G 


LM311N 
LM311J—8 


LM311N 
LM311J—8 


LM311P 
LM311JG 





Dual High Speed Comparator 


uPC272C 
uPC272D 
uPC272G 


LM319N 
LM319J 


i ie 








Dual Low Power Comparator 


j_— 
uPC277C 


uPC277D 
uPC277G 


LM393N 








LM393P 
LM393JG 








Quad Low Power Comparator 


uPC177C 
wPC177D 





uPC177G 


LM339N 
LM339J 


LM330N 
LM339J 








6 Bit D/A Converter 


uPC603D 


— Precision Monolithic Inc. DAC—O1CY — 





10 Bit D/A Converter 


uPC610D 


— Precision Monolithic Inc. DAC—O02CCX1 — 





8 Bit D/A Converter 


uPC624D 
uPC624C 


— Precision Monolithic Inc. DAC—O8EQ 








4.5 Digit Integrating A/D (Analog) 


uPC646D 


LF13300 








4.5 Digit Integrating A/D (Digital) 


uPC647C4 


MM5330°® 








uPC617C 


wASS55TC 


LMS555CN 





Precision Positive Regulator 


Switching Regulator Controller 
Over Voltage Protector 


uPC141D 
uPC141C 





uPC1042C 


BA37ETC 


LM376N 





LM305P 
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COMMERCIAL TEMPERATURE RANGE 


FUNCTION 


FAIRCHILD 


NATIONAL 


MOTOROLA 








General Purpose OP Amp 


uwPC741C 
uPC741G 


BA741TC 


LM741CN 


MC1741CP1 








General Purpose OP Amp 


uPC301 AC 


LM30TAN 


LM301AN 








J-FET Input OP Amp 
Micro Power OP Amp (Programmable) 


Dual General Purpose OP Amp 


| wPC4081C 
uPC408 1G 


uPC4250C 
uPC4250G 


uPC1458C 
uPC1458G 


uwA1458TC 


LF351N® 


LM4250CN 


LM1458N 





MC34001 P® 





uA741CP 


LM301 AP 
TLO81C 





Dual Decompensated OP Amp 


uPC45564 








/ Dual Head Phone Amp 


uPC4557° 


[_ 














Dual General Purpose OP Amp 


uPC4558C 


ana PC4558G 


uA4558TC 


=| 


MC4558CP1 





Oual General Purpose OP Amp 


uPC4559C 


~RAYTHEON 


RC4559NB— 





Dual High Speed Wide Band OP Amp 


pPC4560C% 








Dual General Purpose OP Amp 


uPC358C 
uPC358G 


LM358N 


TLM358N 


RC4558P 


LM358P 





Dual J-FET Input OP Amp 


uPC4082C 





Quad Low Power OP Amp 


uPC324C 
uPC324G 





: Quad General Purpose OP Amp 


uPC4741C 





LF353N® 


+ 
MC34002P® 





LM324N 


cas? 





HARRIS HA4741-5 





Quad J-FET Input OP Amp 


uPC4741G 
uPC4084C 


uAF774LTC® 


LF347N® 


MC4741P 


MC34004P ® 


TLO82CP 
LM324N 





Precision Comparator 


uPC311C 
uPC311G 





wA3I1T 


LM311N 


LM311N 


ee 





Dual High Speed Comparator 


uPC319C 
uPC319G 


LM319N 





Dual Low Power Comparator 


uPC393C 
uPC393G 


LM393N 





Quad Low Power Comparator 


BPC339C 
uPC339G 


uA339P 





uPC1555C 


BASS5 TC 





LM339N 


LMS555CN 


LM339N 


MC1455CP1 





NESS55P 





Three Terminal Positive Regulator 
(0.1 A) 


@ Functional Equivalent 
4 NEC Original Device 
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uPC78LO5 
uPC78L08 
uPC78L12 
uPC78L15 


uwA7T8LO5 AWC 
#A78L08 AWC 
BATBLIZAWC 
BA78LISAWC 


LM78LO5CZ 
LM78LO8CZ 
LM78L12CZ 
LM78L15CZ 





MC78LO5CP 
MC78LO8CP 
MC78L12CP 
MC78L15CP 





uA78LOSCLP 
uA7BLO8CLP 
BA7BL12CLP 
MATBLISCLP 





FUNCTION 





Three Terminal Positive Regulator 
(0.5 A) 








Three Terminal Positive Regulator 
(1 A) 


uPC78M05H 
uPC78M08H 
uPC78M10H 
uPC78M12H 
uPC78M15H 
uPC78M18H 
uPC78M24H 


FAIRCHILD 


NATIONAL 


MOTOROLA 





#A78MO05UC 
uA78M08 UC 
“uA78M12UC 
wA78M15UC 
#A78M18UC 
uATB8M24UC 


LM341P_—5. 
LM341P—8. 
LM341P—12 
LM341P—15 
LM341P—18 
LM341P—24 


MC78MO05CP 
MC78MO8CP 
MC78M12CP 
MC78M15CP 
MC78M18CP 
MC78M24CP 





uPC7805H 
uPC7808H 
uPC7812H 
uPC7815H 
uPC7818H 
uPC7824H 





u#A7805UC 
nA7808UC 
4A7812UC 
uA7815UC 
nwA7818UC 
#wA7824UC 





LM340T—5 
LM340T-8 
LM340T—12 
LM340T—15 
LM340T—18 
LM340T—24 





MC7805CP 
McC7808CP 
MC7812CP 
MC7815CP 
MC7818CP 
MC7824CP 








Three Terminal Negative Regulator 
(1 A) 


PC7905H 


u 

uPC7908H 
uPC7912H 
uPC7915H 
uPC7918H 
uPC7924H 





BA7905UC 
#A7908UC 
BwA7912UC 
#A7915UC 
uwA7918UC 
uwA7924UC 


LM320T—5 
LM320T—8 
LM320T—12 
LM320T—15 
LM320T-—18 
LM320T—24 


McC7905CP 
MC7908CP 
MC7912CP 
MC7915CP 
MC7918CP 
MC7924CP 


pA78MOSCKC 
pA78MO8BCKC 
pA78M12CKC 
pA78M15CKC 
pA78M18CKC 
BbA78M24CKC 


wA7805CKC 
pA7808CKC 
pA7812CKC 
wA7815CKC 
pA7818CKC 
pA7824CKC 


wA7905CKC 
pA7908CKC 
wA7912CKC 
wA7915CKC 
wA7918CKC 
uA7924CKC 
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DEFINITIONS 


input Offset Voltage 
The Input voltage required to zero the output with 
no load. 


Input Bias Current 
The base current or gate leak of the input transistor 
when the output is at zero volts with no load. 


Input Offset Current 
The difference between the two input bias currents 
when the output is at zero volts with no load. 


Average Input Offset Voltage Drift 
The ratio of the change in the input offset voltage 
to the change in temperature producing it. 


Average Input Bias Current Drift 
The ratio of the change in the input bias current to 
the change in temperature producing it. 


Average Input Offset Current Drift 
The ratio of the change in the input offset current 
to the change in temperature producing it. 


Large Signal Voltage Gain 
The ratio of the change in output voltage to the 
change in input voltage producing it. 


Common Mode Rejection Ratio (CMRR) 
The ratio of the change in input offset voltage to the 
change in common-mode voltage producing it. 


Supply Voltage Rejection Ratio (SVRR) 
The ratio of the change in input offset voltage to the 
change in supply voltage producing it. 


Input Voltage Range 
The range of common-mode voltage on the input 
terminals for which the device will operate linearly. 


Input Resistance 

The ratio of the small-signal change in input voltage 
change in input current at either input terminal with 
the other grounded. 


Maximum Output Voltage Swing 
The peak output voltage that can be obtained with- 
out clipping. 


Supply Current 
The standby current of the amplifier is measured 
when the output is at zero. 


Input Noise Voltage 
The peak to peak noise voltage in a specified fre- 
quency band. 


Input Noise Voltage Density 
The rms noise voltage in a 1 Hz band surrounding a 
specified value of frequency. 


Input Noise Current 
The peak to peak noise current in a specified fre- 
quency band. 


Input Noise Current Density 
The rms noise voltage in a 1 Hz band surrounding a 
specified value of frequency. 


Slew Rate 

The ratio of a change in output voltage to the mini- 
mum time required to effect this change under large 
signal drive conditions. 
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SELECTION GUIDE 


ORIGINAL 
First 
Souce 
Number 


DEVICE 





Single Operational Amplifier 


Operating 
Temperature 


Range 
[°C] 


DESCRIPTION 








uPCS5D 


| 





PACKAGE 








General Purpose 





uPC151D 
uPCIS1C 
uPC151G 
KPC741C 
MPC741G 





uPC154D 
uPC156D 


uPC157D 
uPC157C 
uPC301AC 


uPC159D 


NEC 


BPC253D ORIGINAL 


+ 


8 Pin Cavity DIP 





General Purpose 








Instrumentation Amplifier 


Super Beta Transistor Input 





—20 ~ +80 


General Purpose 


High Speed Wide Band 


Micro Power Programmable 


8 Pin Cavity DIP 

8 Pin Modled DIP 
8 Pin Molded Flat 
8 Pin Molded DIP 
8 Pin Molded Flat 


8 Pin Cavity DIP 


8 Pin Cavity DIP 


8 Pin Cavity DIP 
8 Pin Molded DIP 
8 Pin Molded DIP 


8 Pin Cavity DIP 


8 Pin Cavity DIP 





uPC254D eae 


—20 ~ +80 


Instrumentation Amplifier 


8 Pin Cavity DIP 





uPC354D OP-—-0O7 


—20 ~ +80 


Instrumentation Amplifier 


mal 
8 Pin Cavity DIP 








pPC801D 
uPC8O01C 
uPC4081C 


—20 ~ +80 
—20 ~ +70 
0~ +70 


J-FET Input 


8 Pin Cavity DIP 
8 Pin Molded DIP 
8 Pin Molded DIP 





TL—081 
uPC802C 
uPC802G 
wPC4250C 


4250 
uPC4250G 


Dual Operational Amplifier 








—20 ~ +70 
—20 ~ +70 
O~ +70 
O~ +70 


Micro Power Programmable 





8 Pin Molded DIP 
8 Pin Molded Flat 
8 Pin Molded DIP 


8 Pin Molded Flat 








&PC251C 
uPC251D 
HPC251G 
MPC1458C 
MPC1458G 





Dual General Purpose 


8 Pin Molded DIP 
8 Pin Cavity DIP 

8 Pin Molded Flat 
8 Pin Molded DIP 
8 Pin Molded Flat 








ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


Supply Voltage | ice MAX! [Vig MAX. | Iiq MAX. | Ig MAX. | Av MIN. | fy TYP. 
TYP. [V] {mA] {mvV] [nA] [nA] {dB} {MHz} 


| Proammabie 


GEE a ie E 














Program- 
mable 


Sa a a ae 


_ _ 


Programmable 





Program- 


Programmable 














* Not guaranteed 
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ORIGINAL | Operating | 
First | Temperature 
Souce | Range — 
Number [°c] 


DEVICE DESCRIPTION PACKAGE 


-8 Pin Cavity DIP 
8 Pin Molded DIP 
Dual General Purpose 8 Pin Molded Flat 
8 Pin Molded DIP 
8 Pin Molded Flat 


NEC ie 7 
ORIGINAL -—20~ +70 Dual High Speed Wide Band GB=10 MHz | 8 Pin Molded DIP 
0~ +70 8 Pin Molded DIP 


“uPC454D | OP-10 | ~—20 ~ +80 Dual Instrumentation Amplifier 14 Pin Cavity DIP 


uPC1251D 8 Pin Cavity DIP 

uPC1251C Dual Low Power 8 Pin Molded DIP 
pwPC1251G 358 Single Supply Operation - 8 Pin Molded Flat 
uPC358C 8 Pin Molded DIP 
uPC358G 8 Pin Molded Fiat 


NEC ns Dual High Speed Wide Band GB=20 MHz : 
pPC4556C ORIGINAL | O~ +70 (Decompensated) 8 Pin Molded DIP 
NEC 
p ay he : 
uPC4557C ORIGINAL Dual Head Phone Amplifier 8 Pin Molded DIP 
uPC4559C asso | O~ +70 Dual High Speed Wide Band 8 Pin Molded DIP 


wPC803D 8 Pin Cavity DIP 
puPC803C TL—082 Dual J-FET Input 8 Pin Molded DIP 
uPC4082C 8 Pin Molded DIP 


Quad Operational Amplifier aaa 


uPC451D 14 Pin Cavity DIP 

pPC451C Quad Low Power 14 Pin Molded DIP 
uPC451G 324 Single Supply Operation 14 Pin Molded Fiat 
uPC324C 14 Pin Molded DIP 
uPC324G 14 Pin Molded Fiat 


pPC458C 14 Pin Molded DIP 
uPC458D 14 Pin Cavity DIP 
uPC458G 4741 Quad General Purpose 14 Pin Molded Flat 
uPC4741C 14 Pin Molded DIP] 
uPC4741G 14 Pin Molded Flat 


uPC804D —20 ~ +80 14 Pin Cavity DIP 
uPC804C —20 ~ +70 Quad J-FET Input 14 Pin Molded DIP 
wPC4084C 0~ +70 | 14 Pin Molded DIP 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


| Supply Voltage | loc MAX. | Vjq MAX. | lig MAX. | Ig MAX. | Av MIN. | fr TYP. 
MIN. [v] }| TYP. [Vv] | [mA] [mv] | [nA] [nA} [dB] [MHz] 
“ 7 dele [= ane 


5.0/ch | 150uV hf £h0e 
Bet ae sais A 


2 7.0 50 500 
7.0 5.0 a 300 


200pA 400pA 
















GB=10 MHz 





i) 

@ 
fo] 
No 





108 


111 








115 


—_ 
—_ 







© es) 
oO o 
eH 





















= 


a o 

= 7 
® & 
~~ 





* Not guaranteed 
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uPC55 


General Purpose Operational Amplifier 


GENERAL DESCRIPTION 

The original source of the uwPC55 is 709 the first 
general purpose monolithic operational amplifier. It 
features low offset voltage drift, high output swing 
under load and low power consumption. The device 
displays excellent temperature stability and will operate 
over a wide range of supply voltages. 


EQUIVALENT CIRCUIT 





24 


FEATURES 
@ ywA709 Direct Replacement 


ORDERING INFORMATION 


8 pin Ceramic DIP 
(Dual fn-Line Package) 








ABSOLUTE MAXIMUM RATINGS (Ta= 25°C) 










PARAMETER 





Voltage between vt and V— 
Differential Input Voltage 












+6 
+10 








Input Voltage 


uPC55 















300 Note 1 
5 


Power Dissipation | D Package 


Output Short Circuit Duration 
















Storage Temperature Range Ve ees Sao 
D Package —55 to +150 


Note 1 Full Temperature Range 





ELECTRICAL CHARACTERISTICS (Ta= 25°C V* =+9V to +18V) 


CHARACTERISTIC 


s 
Operating Temperature Range D Package —20 to +80 °C 










CONDITIONS 





Input Offset Voltage 
Average Input Offset Voltage Drift 





Rs <10k2 
Rs <502 








Supply Voltage Rejection Ratio 








Input Bias Current 


* =+15V, Rg<10kQ 








Input Offset Current 





Average Input Offset Current Drift 





Input Impedance 








Common Mode Input Resistance 











Output Resistance 
Power Consumption 








Large Signal Voltage Gain 














Output Voltage Swing 








V* =+15 V, Vo=t10V 
V* = 15V, RL = 10 kQ 
V* = +15V, RL 22 kQ 








Common Mode Input Voltage Range 


Vt =+15V 





Common Mode Rejection Ratio 





Standard Connection Method 


| | RAR 
































A 1000 
B 100 
Cc 10 
D 1 








R2 is necessary when the amplifier is operated with 
Capacitive loading. 


Each frequency characteristics is shown in Page 27. 
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uPC55 


TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25°C) 
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OUTPUT VOLTAGE (V) OUTPUT VOLTAGE (V) 


INPUT BIAS CURRENT (nA) 


6 


VOLTAGE TRANSFER CHARACTERISTICS 


ia Re aes ee 
a 

Cee 
sti a | Jy BAY | 

PN Ne AN bef 
7 NS 
A 


15 









10 


—3.0-2.5—2.0-15-1.0-050 05 
INPUT VOLTAGE (mv) 


VOLTAGE TRANSFER CHARACTERISTICS 


¢-ay [LR 
oven 


ve- 25°C 





150100 50 0-S0—100—150 
INPUT VOLTAGE (mV) 


INPUT BIAS CURRENT & VOLTAGE GAIN. 





SUPPLY VOLTAGE (V) 


VOLTAGE TRANSFER CHARACTERISTICS 


IORI a= =20v 
TTCIROR ET Rue 
ee 










> | cited 
a PNEN 
g KR INDN 
PF RX NM | 
9-10} NNN 2 
5 al NNN Te 
&-20j2~ t=of | INN, TT 
3 Pot ty Nets 

apy ies ee = 


0.6 -0.4 -0.2 0 02 04 O06 
INPUT VOLTAGE (mv) 


INPUT OFFSET VOLTAGE 


INPUT OFFSET VOLTAGE (mv) 





+15 +18 
SUPPLY VOLTAGE (V) 


COMMON-MODE INPUT VOLTAGE & 
SUPPLY CURRENT 









vA 
: par 
ee ee ee 
Scene ee 


+5 +10 +15 +20 
SUPPLY VOLTAGE (V) 


COMMON MODE INPUT VOLTAGE (V) 
° 
iN) 


SUPPLY CURRENT (mA) 


INPUT BIAS CURRENT (nA) 


uPC55 





INPUT BIAS CURRENT & VOLTAGE GAIN ADJUSTMENT FOR INPUT OFFSET VOLTAGE 


300 


| | 
160 pa 
ger eas 30 


—20 






ttt 
a 
oe Sa ae ee 46 
Nt 
~ hae 


50 x 103 







Fee | 


bh 
ro) 
VOLTAGE GAIN 


|_| | is 
Rae |. 
ete pes: ele i ibe 


ADJUSTMENT FOR INPUT OFFSET 


VOLTAGE, Vp (V) 





30 -§ -6 4-2 0 


3 INPUT OFFSET VOLTAGE (mV) 
TEMPERATURE (°C) 


_ FREQUENCY RESPONSE 


SS et ITI Ta = 
SEA iilimseeliiiimasenat LT AT 
a a eS Sli i | 
lll CoS SOT AE PAT 
pr ace Pega Locomia NUT PANS TTA TTT 
“CCTM CCIE CESS See ST 
} Hf Pe [een Pana 1 a A SS 
5 a pepe fe te i ima PN 

[0s II HUT TET St 
~20 CHE Comm Cont Crt mail 


10 30 50 100 1k 10k. 100k 1M 3 5 10M 


100 


















sol 








VOLTAGE GAIN (dB) 





FREQUENCY (Hz) 


LARGE SIGNAL FREQUENCY RESPONSE 


30 
a vi=215V 
ot | Noli rT] Ta= 26°C 


Ket ay 
Fa 0 1 6 
a mail HU VY ATT TT TT 


20 ; 








MAXIMUM OUTPUT VOLTAGE (Vp-p) 


1k 3. «5 10k 3.45 100k 3. #5 1M 3 5 10M 
FREQUENCY (Hz) 
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uPC151 / 741 


General Purpose Operational Amplifiers 





GENERAL DESCRIPTION FEATURES 

The uPC151 and 741 are general purpose operational 
amplifiers having internal frequency compensating 
circuits. it is intended for a wide range of analog ap- 
plications. High common mode voltage range and no 
latch up tendencies make this amplifier ideal for use 
as a voltage follower. 

Two kinds of !Cs are available according to reliabili- 
ty, the uPC151 for industry, the wPC741 for commer- 
cial. 


Internal Frequency Compensation 

Short Circuit Protection 

Offset Voltage Null Capability 

Large Common Mode and Differential Voltage Range 
No Latch Up 

“A741 Direct Replacement 


EQUIVALENT CIRCUIT ORDERING INFORMATION 


uPC151D 


O 


8 pin Ceramic DIP 
(Dual in-Line Package} 


uPC151C/uPC741C 
8 pin Plastic Molded DIP 


(Dual In-Line Package) 


uPC151G/uPC741G 


<6 


uPC151D 
uPC151C/uPC151G 8 pin Plastic Molded Flat Package 
uPC741C/uPC741G - (MINI FLAT IC) 
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uPC151/741 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


PARAMETER 


uPC151 


uPC741 





Voltage between Vt and V— 


36 


36 





t 


Package i 


500 





Power Dissipation” 


Package 


350 


350 





Package 


440 


440 





Differential Input Voltage 


+30 


+30 





Input Voltage (Note 1) 


+15 


15 





Output Short Circuit Duration 


Indefinite Indefinite 





+0.5 


+0.5 





| D 


Package 


—20 to +80 





Operating Temperature Range | Sane 
or 


Package 


—20 to +70 


0 to +70 





| 
| 





Storage Temperature Range 


Package 


—55 to +150 _ 





Package 


—55 to +125 —55 to +125 











Note 1: For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage. 


* See thermal information in chapter 11. 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, V* =+15 V) 


CHARACTERISTIC 





Input Offset Voltage 








Input Offset Current 
Input Bias Current 
Large Signal Voltage Gain : 25,000 


20 | 600 


200,000 


nA 


CONDITIONS 





RsX 10 kQ 
et eto Aas 





| RL 22 kQ, Vo = +10 V 





Offset Voltage Adjustable Range i 


+15 


mV 


VR,= 10 kQ 





Supply Current 


1.5 2.8 


mA 





Power Consumption 


85 


mW 





Common Mode Rejection Ratio 





dB 


RsS 10 kQQ 





Supply Voltage Rejection Ratio 


1 
150 | wVv/V 


| Rs 10 kQ 





Output Voltage Swing 


V 


RL>10kQ 





Output Voltage Swing 


Vv 


Rp>2kQ 





Output Short Circuit Current 





mA 








| Ri=0 
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uPC151/741 


TYPICAL PERFORMANCE CHARACTERISTICS 


30 


OPEN LOOP FREQUENCY RESPONSE 


a ee eae 
ee ete 
Fai el 









v*=£15 V 


TT 






EAT 
APZANRRIEE 


OPEN LOOP VOLTAGE GAI 
a 
to) 





1 10 100 1k 10k 100k 1M 
FREQUENCY — Hz 


OUTPUT VOLTAGE SWING 





OUTPUT VOLTAGE SWING — V 





LOAD RESISTANCE — ka 


POWER CONSUMPTION 





























POWER CONSUMPTION — mW 











SUPPLY VOLTAGE — V 


(Ta=25 °C) 


OUTPUT VOLTAGE SWING — V OUTPUT VOLTAGE SWING — Vp-p 


SUPPLY CURRENT ~—mA 








LARGE SIGNAL FREQUENCY RESPONSE 





1k 10 k 100 k 1M 
FREQUENCY — Hz 


OUTPUT VOLTAGE SWING 











SUPPLY VOLTAGE — V 


SUPPLY CURRENT 





























SUPPLY VOLTAGE —V 


uPC151/741 


SUPPLY CURRENT OUTPUT SHORT CIRCUIT CURRENT 



































SUPPLY CURRENT — mA 














0 
20 0 20 40 60 80 
AMBIENT TEMPERATURE — °C 


-20 O 20 40 60 80 
AMBIENT TEMPERATURE — °C 


OUTPUT SHORT CIRCUIT CURRENT — mA 


POWER CONSUMPTION INPUT BIAS CURRENT 


ies AN 










= <q 
; eee, ine A 
Zz 5 
fe) i seg 
bt oc 
5 S 
: : 
kr 
aan sO a 4 
a a u 60 
gn CS ES Es ee ee ‘a 
ge ee Ce CT 2 
z 
sieeve (ae LE SE a ae De 
AMBIENT TEMPERATURE — °C ~20 ~2=0 20 40 60 80 


AMBIENT TEMPERATURE — °C 


INPUT OFFSET CURRENT 


INPUT BASE CURRENT — nA 





AMBIENT TEMPERATURE — °C 
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uPC154 


Instrumentation Operational Amplifier 


GENERAL DESCRIPTION FEATURES 
The uxPC154 is an operational amplifier featuring super- @ High Open Loop Gain 3000 000 Typ. 
ior performance in applications where low noise, low drift @ Low Input Voltage drift 0.5 pv/°C typ. 
and accurate closed-loop gain are required. High common @ Low Input Offset Current 3 nA Typ. 
mode rejection and offset null capability make this device @ High Common Mode Rejection 120 dB Typ. 
suitable for low level instrumentation applications over a ®@ High Input Voltage Range +14 V Typ. 
wide supply voltage range. @ Wide Power Supply Range 43 V to +22 V 
® Offset Null Capability 
@ uA725 Direct Replacement 


EQUIVALENT CIRCUIT ORDERING INFORMATION 


uPC154D 


al 


8 pin Ceramic DIP 
(Dual In-Line Package) 


uPC154D 
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uPC154 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


PARAMETER pePC154 
Voltage between Vt and V~ 44 
Power Dissipation * [ D Package 500 
Differential Input Voltage +5 
Input Voltage (Note 1) +22 
Voltage between Offset-Null and V— +0.5 
Operating Temperature Range | Package ele —20 to +80 





























Storage Temperature Range 
—55 to +150 


Note 1: For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage. 
* See thermal! information in chapter 11. 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, V* = +15 V) 





CHARACTERISTIC : . CONDITIONS 
Input Offset Voltage . ‘ Rs S10 kQ 
Average Input Offset Voltage Drift : : Rs<50 92 (With external trim) 


Average Input Offset Voltage Drift I : Rs<50 Q (Without external trim) 























Input Offset Current 
Average Input Offset Current Drift 


10 
Finput Bias Curent ——SSS*d SSS |B | 
input Impedance 








Large Signal Voltage Gain 250,000 | 3,000,000 _ R_ 22 kQ, Vo=+10 V 
FFower Consumption ——~S~YCSSSSdY S818] 
Output Voltage Swing’ Vv Ry_ 210 kQ 
V 






































Output Voltage Swing Ry 22 kQ 
Common-Mode Input Voltage Range V 
Common-Mode Rejection Ratio dB RsS10 kQ 
Supply Voltage Rejection Ratio ; uviv_| Rs $110k 
Input Noise Voltage UV p-p iahieeen 

f =0.1 ~ 10 Hz 
Input Noise Voltage : uV rms eerbieuied 

f= 10Hz~1 kHz 

Offset Voltage Null Circuit Frequency Compensation Circuit 
9 vt 





Use R, when the 
R, amplifier is operated 
with capacitive load. 
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yuPC154 





TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C) 














OPEN LOOP VOLTAGE GAIN NULLED INPUT OFFSET VOLTAGE 
150 
vit=t15V 
z Vig < 5kV (Ta = 25°C) 
< 100 
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ey ee 25 
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oi wo —5O 
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AMBIENT TEMPERATURE (°C) SOURCE RESISTANCE (9) 


SUPPLY VOLTAGE REJECTION RATIO (uV/V) 


SUPPLY VOLTAGE REJECTION RATIO (aB) 


OUTPUT VOLTAGE SWING (Vp-p) 


SUPPLY VOLTAGE REJECTION RATIO 





AMBIENT TEMPERATURE (°C) 


SUPPLY VOLTAGE REJECTION RATIO 





FREQUENCY (Hz) 


LARGE SIGNAL FREQUENCY RESPONSE FOR 
RECOMMENDED COMPENSATION NETWORKS 








10 100 1k 10k 100k 1M 
FREQUENCY (Hz) 


COMMON MODE INPUT VOLTAGE RANGE (V) 


OPEN LOOP VOLTAGE GAIN (dB) 


INPUT REFERRED RIPPLE VOLTAGE (xVp-p) 








uPC154 





EQUIVALENT INPUT RIPPLE VOLTAGE 
DUE TO POWER SUPPLY RIPPLE 





FREQUENCY (Hz) 


COMMON MODE INPUT VOLTAGE RANGE 








SUPPLY VOLTAGE (V) 


OPEN LOOP FREQUENCY RESPONSE USING 
RECOMMENDED COMPENSATION NETWORKS 





1 10. 100 1k 10k 100k 1M 
FREQUENCY (Hz) 
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pPC154 





36 


CLOSED LOOP GAIN (dB) 


CHANGE IN INPUT OFFSET VOLTAGE (pV) 


POWER CONSUMPTION (mW) 


FREQUENCY RESPONSE FOR 
VARIOUS CLOSED-LOOP GAINS 


vi= +15 Vv 

= 10k2, C, = Ta = 25°C 

Bie MPP RENS 
PUD ANARIAS 


= 102, C, = 0.05 pF, 
R, = 392, C, = 0.02 uF 





100 








80 






1k 2k 


5k 10k 20k 
FREQUENCY (Hz) 


50k 100k 200k 500k 1M 


STABILIZATION TIME OF INPUT OFFSET 
VOLTAGE FROM POWER TURN-ON 





TIME FROM POWER TURN-ON (min) 


POWER CONSUMPTION 





TEMPERATURE (°C) 


TRANSIENT RESPONSE 


OUTPUT VOLTAGE (mv) 
=) 


~—400 





TIME (ps) 


OFFSET VOLTAGE CHANGE DUE TO 
THERMAL SHOCK 


30 


CHANGE IN INPUT OFFSET VOLTAGE (xV) 





TIME FROM HEAT APPLICATION (s) 


uPC156 


Super Beta Operational Amplifier 





GENERAL DESCRIPTION FEATURES 
The PC156 is a precision operational amplifier having @ Extremely Low Input Bias Current of 1.5 nA Typ. 
®@ High Input !mpedance of 40 MQ 
ture range. High input impedance, low noise, low input @ Low Input Offset Voltage Drift 
offset and temperature drift are made possible through @ Low Power Consumption 
® LM308 Direct Replacement 


specifications better than FET amplifiers over a tempera- 


use of super beta transistor. Increased slew rate is also 
available by use of feedforward compensation techniques. 
In addition to the above features, the wide supply range 
and excellent SVRR assure maximum flexibility in general 
applications. 


EQUIVALENT CIRCUIT ORDERING INFORMATION 


uPC156D 


fg 


8 pin Ceramic DIP 
(Dual In-Line Package) 


uPC156D 
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uPC156 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


PARAMETER pwPC156 
Voltage between Vt and V— 36 
Power Dissipation* D Package 
Differential Inout Current (Note 1) 























Input Voltage (Note 2) 

















Output Short Circuit Duration | Indefinite 
Operating Temperature Range D Package ~—20 to +80 


Storage Temperature Range 
Be tee . D Package 55 to +150 


Note 1: The inputs are shunted with back-to-back diode for over voltage protection. Therefore excessive current will 
flow if a differential input voltage in excess of 1 V is applied between the inputs unless adequate limiting 
resistance is used. 




















2: For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage. 
* See thermal information in chapter 11. 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, V? = +15 V) 


CHARACTERISTIC MAX. | UNIT CONDITIONS 
Input Offset Voltage Rs < 100 kQ 


MIN. | TYP. 
2 
uVvPC 
1.5 
0.2 
2 
10 40 















Input Bias Current oe Se eee 
Input Offset Current 


Average Input Offset Current Drift P| pA/C 


Input Impedance 
: : ay 
Large Signal Voltage Gain 25,000 | 300,000 
j + + 
Output Voltage Swing ots +14 
Common Mode Rejection Ratio 80 100 
Supply Voltage Rejection Ratio 
Supply Current 















R_ >10k2 
RL >10k2 









































Compensation Circuit 


Standard Compensation 





Improves SVRR of V*, 





uPC156 








TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C) 
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uPC156 





OUTPUT VOLTAGE SWING (Vv) 


15 


= 
N 


© 


oO 


w 


CURRENT LIMITING 


as ae 
TESS 


Le ee tl 
BRR W 
taal 
Pt a 
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OUTPUT CURRENT (mA) 








VOLTAGE SWING 


VOLTAGE FOLLOWER PULSE RESPONSE 


0 50 100 150 
TIME (us) 





GENERAL DESCRIPTION 


uPC157 are general purpose operational amplifiers 
which feature higher performance than that of 709 type. 
This amplifier offers many features which make its appli- 
cation nearly foolproof: Overload protection on the input 
and output, no latch up when the common made range is 
exceeded, freedom from oscillations with a single 30 pF 
capacitor. Frequency compensation can be tailored to the 
individual circuit with single external capacitor. 

One kind of ICs are available according to reliability, 
the 4PC157 for industry. 


EQUIVALENT CIRCUIT 


O 
OFFSET 
NULL 


uPC157D 
uPC157C 


uPC157 / 301A 





General Purpose Operational Amplifiers 


FEATURES 

@ Wide Common Mode and Differential Voltage Range 
Short Circuit Protection 

No Latch Up 

Offset Voltage Null Capability 

Frequency and Transient Response Characteristics 
Adjustable 

@ M301A Direct Replacement 


ORDERING INFORMATION 


uPC157D 


Fr 


8 pin Ceramic DIP 
(Dual In-Line Package) 


pPC157C/uPC301AC 


a 


8 pin Plastic Molded DIP 
(Dual In-Line Package) 


uPC301AC 





HPC157/301A 


ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


PARAMETER uPC157 uPC301A UNIT 


Voltage between Vt and V~ 36 
, Package 














Power Dissipation* 
Package 





Ditferential Input Voltage 


Input Voltage (Note 1) +15 +15 


Output Short Circuit Duration Indefinite Indefinite s 


D Package —20 to +80 - 
——S| 
Package —20 to +70 0 to +70 








Operating Temperature Range 














Storage Temperature Range D Package —55 to +150 





Note 1: For supply voltages less than +15 V, the absolute maximum input’ voltage is equal to the supply voltage. 


* See thermal information in Chapter 11. 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, V* =+5 V to +15 V) 










CHARACTERISTIC MIN. | TYP. |: _ | UNIT CONDITIONS 
1, oe 

mV | Rg<50k2 

|uvPc | Ry<50kQ, VF=415 V 











Input Offset Voltage 
Average Input Offset Voltage Drift 
Input Offset Current 


























Average Input Offset Current Drift 









Input Bias Current 





























Input Impedance 0.5 




















Large Signal Voltage Gain VE=+15V, Vo=t10V, Ry S2kQ 














Supply Current 
Output Voltage Swing +12 
Output Voltage Swing +10 


Common-Mode Input Voltage Range 



























15V, Rp > 10kQ 
15 V, Rp >2kQ 




















Common-Mode’Rejection Ratio 
Supply Voltage Rejection Ratio 











Standard Compensation and 


Offset Balance Circuit 
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uPC157/301A 








TYPICAL PERFORMANCE CHARACTERISTICS FOR VARIOUS 
COMPENSATION CIRCUITS (Ta = 25°C) 


Single Pole Compensation Two Pole Compensation 


Feed Forward Compensation 





R, °C, 














1 
= R/R, R, +R, 
Ra10 kQ Cg = 30 pF 
C,=10C, 
OPEN LOOP FREQUENCY RESPONSE OPEN LOOP FREQUENCY RESPONSE 
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1o0|__|___] 
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uPC157/301A 





TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C) 
INPUT CURRENT 


OFFSET CURRENT (nA)/BIAS CURRENT (nA) 


—20 0 20 40 60 80 
AMBIENT TEMPERATURE (°C) 


COMMON MODE INPUT VOLTAGE RANGE 


Enea 
" Ze 


to 
o 


a 


Bear: 


COMMON MODE INPUT VOLTAGE RANGE (V) 





+5 +10 +15 +20 
SUPPLY VOLTAGE (V) 


SUPPLY VOLTAGE REJECTION RATIO 


NEGATIVE SUPPLY = 


10 100 1k 10k 100k 1M 10M 


FREQUENCY (Hz) 
44 (for Single Pole Compensation Circuit) 


[=] 





SUPPLY VOLTAGE REJECTION RATIO (dB) 


u 
N 
3° 





SUPPLY CURRENT 


SUPPLY CURRENT (mA) 





SUPPLY VOLTAGE (V) 
COMMON MODE REJECTION RATIO 





COMMON MODE REJECTION RATIO (dB) 


10 100 1k 10k 100 k 1M 
FREQUENCY (Hz) 


CURRENT LIMITING 
+15 


+5 


OUTPUT VOLTAGE SWING (V) 





OUTPUT CURRENT (mA) 


uPC157/301A 


VOLTAGE GAIN 








(€P) NIVD ADVLIOA 


SUPPLY VOLTAGE (V) 
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uPC159 


High Speed Operational Amplifier 


GENERAL DESCRIPTION 

The pPC159 is a precision high-speed operational 
amplifier designed for applications requiring wide band- 
width and high slew rate. It features a factor of ten in- 
crease in speed over general purpose devices without 
sacrificing DC performance. The uPC159 has internal 
unity gain frequency compensation. This simplifies 
its application since no external components are neces- 
sary for operation. The high speed and fast setting time 
of this device make it useful in D/A converters, oscil- 
lators and hold circuits. 


EQUIVALENT CIRCUIT 


3 a a 
Ove. ~ 
CUS 
ise 
ie 
ae a 
Zz: 


CONNECTION DIAGRAM (Top View) 


FEATURES 





uPCi159D 
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Very High Slew Rate 

Maximum Bias Current of 500 nA 
Operates from Supplies of +5 V to 20 V 
Internal Frequency Compensation 

Input and Output Overload Protected 
LM318 Direct Replacement 


ORDERING INFORMATION 


uPC159D 


Fe 


8 pin Ceramic DIP 
(Dual In-Line Package) 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


PARAMETER 


uPC159 


pePC159 





Voltage between Vt and V~ 


40 





Package 


Power Dissipation* L D 


500 





Differential Input Current (Note 1) 


+10 





Input Voltage (Note 2) 


+15 





Output Short Circuit Duration 


Indefinite 





Operating Temperature Range Package 


—20 to +80 








Strage Temperature Range 
Package 











55 to +150 | 


Note 1: The Inputs are shunted with back-to-back diodes for overvoltage protection. Therefore, excessive current will 
flow if a differentia! input voltage in excess of 1 V is applied between the inputs unless some limiting resistance 


is used. 


2: For supply voltages less than +15 V, the maximum input voltage is equal to the supply voltage. 


* See thermal information in chapter 11. 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, V* = +15 V) 


MAX. UNIT - CONDITIONS 


mV Rs = 100 2 


CHARACTERISTIC MIN. 
Input Offset Voltage 
Input Offset Current 
Input Bias Current 


TR. 
30 
Input Impedance : 
200, 
70 


Large Signal Voltage Gain 25,000 


Slew Rate 


n 
n 


A 
A 





Vo =+10V, Rp >2kQ 





Output Voltage Swing 





Common Mode Input Voltage Range 








Common Mode Rejection Ratio 





Supply Voltage Rejection Ratio 








Supply Current 


Offset Balancing Circuit 








Feedforward Compensation for Greater 


Inverting Slew Rate 








5k 





3k O.1pF 


© OUT. 


*Slew rate typically 150 V/us 
*Balance circuit necessary for 
increased slew 
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uPC159 
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INPUT CURRENT 


BIAS CURRENT (nA) 


AMBIENT TEMPERATURE (°C) 


SUPPLY VOLTAGE REJECTION RATIO 





SUPPLY VOLTAGE REJECTION RATIO (dB) 


100 1k 10k 100k 3M 10M 
FREQUENCY (Hz) 


CURRENT LIMITING 
4 


OUTPUT VOLTAGE SWING (V) 





OUTPUT CURRENT (mA) 





OFFSET CURRENT (nA) 


VOLTAGE GAIN (dB) 


INPUT CURRENT (nA) 


TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C) 


VOLTAGE GAIN 





SUPPLY VOLTAGE (V) 


COMMON MODE REJECTION RATIO 


_ 


= 





COMMON MODE REJECTION RATIO (dB) 


00 1k 10k 100k 1M 10M 
FREQUENCY (Hz) 


INPUT CURRENT 





-0.8 -0.6-0.4-0.2 0 02 0.4 06 08 
DIFFERENTIAL INPUT VOLTAGE (V) 


OUTPUT VOLTAGE SWING (Vp-p) 


VOLTAGE SWING (V) 





LARGE SIGNAL FREQUENCY RESPONSE 





10k 100k 1M 10M 100M 
FREQUENCY (Hz) 


VOLTAGE FOLLOWER PULSE RESPONSE 





| s\{oureur] if] | | | 
RE 


ia a iW 
beeen I 


TIME (us) 


VOLTAGE GAIN (dB) 


uPC159 


OPEN LOOP FREQUENCY RESPONSE 


10 100 1k 10k 100k 1M 10M 100M 
FREQUENCY (Hz) 


INVERTER PULSE RESPONSE 
0 


a 
som (ee tes a a 
ope Se el sie 
jLoureut | tft ft 
dm Bea V¥= £15 V 
ie Se 6 is 
ws bt 
oa | INPUT FEED FORWARD 
Sea Ree eee 
01 017 #03 05 07 09 
TIME (us) 




















b kos 






VOLTAGE SWING (V) 


—12 








PHASE LAG (degree) 





uPC251 / 1458 





Dual General Purpose Operational Amplifiers 


GENERAL DESCRIPTION 

The pPC251 and 1458.are dual general purpose 
operational amplifiers having internal frequency com- 
pensating circuits. It is intended for a wide range of 
analog applications. High common mode voltage range 
and no latch up tendencies make this amplifier ideal 
for use as a voltage follower. 

Two kinds of ICs are available according to reliabi- 
lity, the “#PC251 for industry, the uPC1458 for com- 
mercial. 


EQUIVALENT CIRCUIT 
1/2 CIRCUIT 


15) B +INPUT 


uPC251D 
uPC251C/uPC251G 
uPC1458C/uPC1458G 


FEATURES 


Dual uPC151/741 Internally Frequency Compensated 
Operational Amplifier 

Short Circuit Protection 

Large.Common Mode and Differential Input Voltage 
No Latch Up 

MC1458 Direct Replacement 


ORDERING INFORMATION 


uPC251D 


re 


8 pin Ceramic DIP 
(Dual In-Line Package) 


~ pwPC251C/uPC1458C 


mal 


8 pin Plastic Moided DIP 
(Dual In-Line Package) 


uPC251G/uPC1458G 


<3 


8 pin Plastic Molded Flat 
Package (MINI FLAT IC) 





uPC251/1458 








ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


PARAMETER pePC251 uPC1458 
Voltage between Vt and V— 36 36 
Package 500 - 
Power Dissipation™ Package 350 350 
Package 440 440 
Differential Input Voltage +30 +30 





























input Voltage (Note 1) +15 +15 
Output Short Circuit Duration Indefinite Indefinite 
| D Package —20 to +80 - 
|CorG Package —20 to +70 0 to +70 
Package —55 to +150 
Package —55 to +125 











Operating Temperature Range 














Storage Temperature Range 





Note 1: For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage. 
* See thermal information in chapter 11. 


ELECTRICAL CHARACTERISTICS (V* =+15 V, Ta = 25°C) 


Rs <10kQ 

Pp omA 
nput Bias Current nA be ne ee oe | 
Large Signal Voltage Gain R_ 22 kQ, Vo =+10 V 
Channel Separation f=10Hz, Rp =2kQ 
Supply Current 3.0 
Power Consumption 
Common Mode Rejection Ratio Rs S10 kQ 
Supply Voltage Rejection Ratio Rs S10 kQ 
Output Voltage Swing R_ 210k 
Output Voltage Swing R_ 22kQ 






























































{nput Impedance 
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uPC251/1458 











TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C) 
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POWER CONSUMPTION — mv SUPPLY CURRENT ~— mA 


INPUT OFFSET CURRENT — nA 








Toc — Ta CHARACTERISTICS 





AMBIENT TEMPERATURE — °C 


POWER CONSUMPTION 











| 

N 
oO 
N 
oO 
b 
8 


AMBIENT TEMPERATURE — °C 


INPUT OFFSET CURRENT 






































AMBIENT TEMPERATURE — °C 


INPUT BIAS CURRENT — nA 


OUTPUT SHORT CIRCUIT CURRENT — mA 





uPC251/1458 


OUTPUT SHORT CIRCUIT CURRENT 





AMBIENT TEMPERATURE — °C 


INPUT BIAS CURRENT 



































AMBIENT TEMPERATURE — °C 
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uPC253 


Programmable Operational Amplifier 


GENERAL DESCRIPTION 

pePC253 is a high performance programmable opera- 
tional amplifier designed for many low power applica- 
tions like handy DMM. The quiescent current can be 
set by a single external resistor and this feature enables 
micro-watt power consumption or analog gate applica- 
tions. 


EQUIVALENT CIRCUIT 


pwPC253D 


FEATURES 


Micropower 

+3 V to £18 V Operation 

Low Input Bias Current 

High Gain (V* = +3 V, Av = 300,000) 
Short Circuit Protection 

No Latch Up 

Programmable 


ORDERING INFORMATION 


uPC253D 


in 


8 pin Ceramic DIP 
(Dual In-Line Package) 





ABSOLUTE MAXIMUM RATINGS (Ta = 


PARAMETER 


25°C) 


uPC253 


uPC253 





Voltage between Vt and V— 


36 





Power Dissipation * | D 


Package 


500 





Differential Input Voltage 


+30 





Input Voltage (Note 1) 


+15 





Operating Temperature Range D 


Package 


—20 to +80 





Storage Temperature Range ES 


Package 








—55 to +150 


Note 1: For supply voltage less than +15 V, the absolute maximum input voltage is equal to the supply voltage. 


* See thermal information in chapter 11. 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, V* =+3V to +15 V, Rbias = 1 MQ to vt) 


CHARACTERISTIC 


CONDITIONS 





Input Offset Voltage 


Rs $20 kQ 





Average Input Offset Voltage Drift 


Rs S20 kQ 





input Offset Current 





Input Bias Current 

Input Impedance 

Large Signal Voltage Gain 
Amplifier Current 

Output Voltage Swing 

Output Voltage Swing 
Common Mode Rejection Ratio 
Supply Voltage Rejection Ratio 














VE = £15V, RL >2kQ 
Vt =43V, RL >2kQ 

















Supply Current = Amplifier Current (lamp) + Bias (Ipias) Current 


Typical Connection 





ivr Vv 


1 [a 
BIAS 
Rejyagt23k2 


Reias 


{Vil 
+23k2. 
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puPC253 





TYPICAL PERFORMANCE CHARACTERISTICS 
















OPEN LOOP FREQUENCY RESPONSE LARGE SIGNAL FREQUENCY RESPONSE 
a= SUG: Ecc 
7 eevee eRe 
a 80 — 
2 a 
Z 60 St | {1 | \s | \| \e=orr 
< <q 16 
oO E \ 
B40 LLL N de NV 
) e) \ 
= > \ 
ae ON NAT 
= E UININGE | 
; E NON A 
fade alcesn 
-—20 
1 10 100 1k 10k 100k 1M 10 100 1k 10k 100 k 
FREQUENCY (Hz) FREQUENCY (Hz) 
VOLTAGE GAIN AMPLIFIER CURRENT (amp) 
Zz 
- 2 
3 b 
z rd 
x 
g S 
Ww . 
4 wi 
g : 
> $s 
< 
0 
10k 20k 50k100k200k500k1M 2M 5M 10M 
AMBIENT TEMPERATURE (°C) BIAS RESISTANCE (2) 
INPUT BIAS CURRENT INPUT BIAS CURRENT 
s Z 
E £ 
a 5 
c Ww 
fom c 
: : 
2 3 
” 
Bs € 
i a 
a) Ee 
a =) 
z r4 
10k 20k 50k100k200k500k1M 2M 5M10M -20 0 20 40 60 80 


BIAS RESISTANCE (82) AMBIENT TEMPERATURE (°C) 
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AMPLIFIER CURRENT (1 


amp! 


AMPLIFIER CURRENT (pA) 





AMBIENT TEMPERATURE (°C) 


SWITCHING TIME MEASUREMENT CIRCUIT (toff) 


1 Me 





Vo = -168V 


toff (+) 


+8V 


0.4 Vo 


0.4 Vo 


toff (-) 


LOAD RESISTANCE (k&2) 





uPC253 





SWITCHING TIME 





1 
0.1 1.0 10 100 1000 
SWITCHING TIME (msec) 
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uPC254 


Instrumentation Operational Amplifier 


GENERAL DESCRIPTION | 

The wPC254 of Monolithic Instrumentation Opera- 
tional Amplifier exhibits excellent performance in low 
signal level applications with the flexibility and ease of 
application of a fully protected, internally compensated 
op amp. Main. features are low offset voltage, bias cur- 
rent and noise and high gain, input impedance, CMRR 
and SVRR. 

The uPC254 is an optimum choise for a wide variety 
of applications including strain gage, thermocouple 
bridges, high gain active filters, buffers, integrators, 
and sample and hold amplifiers. 


EQUIVALENT CIRCUIT 


FEATURES 

@ Low Input Offset Voltage Driftvs Temp ......... 
0.4uVPC (Null) Typ. 

@ Low Input Offset Voltage Drift vs Time ......... 


Internally Frequency Compensated. 
Easy Offset Nulling 
OP-O5C Direct Replacement 


0.4uV/Month Typ. 
@ Low Input Offset Voltage ......... 0.3 mV Typ. 
@ Low Input Bias Current.......... +1.8 nA Typ. 
@ High Gain 
@ Low Noise 
@ High CMRR 
e 
e 
e 


ORDERING INFORMATION 


uPC254D 


inl 


8 pin Ceramic DIP 
(Dual In-Line Package) 


OFFSET 
NULL 


pwPC254D 
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uPC254 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


____ PARAMETER 
Voltage between vt and V— 
Power Dissipation” | D Package 
Differential Input Voltage 
Input Voltage (Note 1) 
Output Short Circuit Duration Indefinite 
Operating Temperature Range D Package —20 to +80 


























Storage Temperature Range 








D Package —55 to +150 


Note 1: For supply voltages less than +22 V, the absolute maximum input voltage is equal to the supply voltage. 
* See thermal information in chapter 11. 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, V* = +15 V) 


CHARACTERISTIC : ; CONDITIONS 
Input Offset Voltage Y : Rs < 100 Q 
Average Input Offset Voltage Drift : ‘ Rs < 100 &, unnull (Note 2) 
Average Input Offset Voltage Drift ; : Rs < 100 Q, null, Rep=20 kQ (Note 2) 
Input Offset Current 


1.8 6.0 nA 
Average Input Offset Current Drift pALC (Note 2) 
Input Bias Current 


Average Input Bias Current Drift pALC (Note 2) 
Input Resistance — Dif Mode me PE MQ | 


Large Signal Voltage Gain 























Supply Current 
pply Vi=t3V 





Power Consumption 








Ry 210 kQ 
Maximum Output Voltage Swing : ; RE 22kQ 
=4+3Vv,R, >2kQ 








Common Mode Rejection Ratio 

Power Supply Rejection Ratio ; dB | Vt=23V>418V 

Offset Adjustment Range mV Rp = 20 kQ 

Input Noise Voltage : uVp-p | Rs= 10kQ2, f=0.1~10Hz (Note 2) 

fy = 10 Hz 

Input Noise Voltage Density : nViVHz | fo = 100 Hz (Note 2) 
fo = 1000 Hz (Note 2) 

fo = 10 Hz 

Input Noise Current Density ; fg = 100 Hz (Note 2) 

fg = 1000 Hz (Note 2) 

Long Term Input Offset Voltage Stability ; : (Note 2) 





















































Note 2: Parametor is not 100 % tested, 90 % of units meet this specification. 
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uPC254 





OFFSET NULLING CIRCUIT The uPC254 is designed to provide lowest drift perfor- 

oyt mance when trimmed with a 20 kO. potentiometer. When 
fine resolution of trimming is desired or where unwanted 
changes in potentiometer position with time and tempera- 
ture could create unacceptable offsets, the sensitivity to 
offset vs potentiometer may be reduced by using the 
circuit shown below. 




















vt 
y" 
NULL 1 pin Nate 
Ra Re Re 
20k2 
Fixed Resistor Ra, Rg 5.1 kQ 
Potentiometer Rec. 10.0 kQ 
Null Range £1.2 mV Typ. 
OPEN LOOP FREQUENCY RESPONSE LARGE SIGNAL FREQUENCY RESPONSE 
i 28 roo 
pt vt=+i5V 
100 
a S 
S 80 é 
z Zz 
<¢ 
in : 
QO > 
< = 
40 > 
fe) ro) 
> 
20 
Pr SS 
a 9 CCC 
1 10 100 1k 10k 100k 1M Tk 10k 100 k 
FREQUENCY (Hz) 
FREQUENCY (Hz) 
SUPPLY CURRENT POWER DISSIPATION 
5 
as = 
q4 E 
£ 2 
b o 
a 3 E 
cc e 
3 ZB 
oO 2 5 
a oc 
J 
oa Wi 
& s 
an 1 2 
0 10 20 30 40 50 
SUPPLY VOLTAGE (Vp-p) SUPPLY VOLTAGE (Vp-p) 
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VOLTAGE SWING (Vv) COMMON MODE REJECTION RATIO (dB) 


VOLTAGE GAIN (V/mv) 


COMMON MODE REJECTION RATIO 


8 





100 
90 
el ee ee oe 
70 
60 
1 10 100 1k 10k 100k 


FREQUENCY (Hz) 


MAXIMUM OUTPUT VOLTAGE 


a eee = 
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EEE HE Ett 
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VOLTAGE GAIN 


800 











+5 +10 +15 +20 +25 
SUPPLY VOLTAGE (V) 


VOLTAGE GAIN (V/mA) 


POWER SUPPLY REJECTION RATIO (dB) 


OFFSET ADJUSTMENT RANGE (mV) 
° 


uPC254 





POWER SUPPLY REJECTION RATIO 
120 





FREQUENCY (Hz) 


OFFSET VOLTAGE ADJUSTMENT 
10-77 
esiuric 





5 





| 
a 
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| 
an 
RODE 
—10 PE ee 
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1k 10k 100 k 1M 
ADJUSTMENT RESISTOR Rp (9) 
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TEMPERATURE (°C) 
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uPC258 / 4558 





High Performance Dual Operational Amplifiers 


GENERAL DESCRIPTION 

The wPC258 and wPC4558 are dual operational am- 
plifiers having internal frequency compensating circuits. 
The low nojse lateral pnp input transistors allow these 
amplifiers to be used in low noise signal processing ap- 
plications such as audio preamplifiers and signal condi- 
tions. The simplified output stage completely eliminates 
crossover distortion under any load conditions. 

‘Two kinds of 1Cs are available according to reliability, 
the wPC258 for industry, the wPC4558 for commercial. 


EQUIVALENT CIRCUIT 


1/2 CIRCUIT 


uPC258D 
MPC258C/uPC258G 
MPC4558C/uPC4558G 
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FEATURES 





Internal Frequency Compensation 

Short Circuit Protection 

Large Common Mode and Differential Voltage Range 
No Latch Up 

Low Noise 

RC4558 Direct Replacement 


ORDERING INFORMATION 
uPC258D 


fr 


8 pin Ceramic DIP 
(Dual tn-Line Package) 


uPC258C/uPC4558C 


ma 


8 pin Plastic Molded DIP 
(Dual In-Line Package) 


UPC258G/uPC4558G 


8 pin Plastic Molded Flat 
Package (MINI FLAT IC) 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


PARAMETER 
Voltage between V* and V— 








* 
Power Dissipation 


uPC258 
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uPC258/4558 


uPC4558 








Package 


500 





Package 





Package 


350 


350 





440 


440 








Differential Input Voltage 
input Voltage (Note 1) 


+30 


+30 





+15 


+15 








Output Short Circuit Duration 


Indefinite 


Indefinite 





Operating Temperature Range 


Package 


—20 to +80 





Package 


—20 to +70 


0 to 70 











Package 


—55 to +150 





Storage Temperature Range 


Package 


—55 to +125 








—55 to +125 


Note 1: For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage. 
* See thermal information in chapter 11. 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, V* =+15 V) 








Common Mode Rejection Ratio 





input Bias Curent __———~«Y| i 0 | 600 
[Large Sigal Votiage Gain ——~| 2000 | | S| | «SOK Vo=HOV | 
PRower Conaumption ——=SSCSC~dSCSSCSC*dtC 


Fi 


CHARACTERISTIC MIN. TYP, 
0 








170 mw 





MAX. | UNIT CONDITIONS 
| 05 | 60 | mv 


Both Channel (Note 2) 


Rs < 10 kQ 






Rs < 10 kQ 














Supply Voltage Rejection Ratio 

















Output Voltage Swing 




















Common Mode Input Voltage Range 








Slew Rate 


Av=1 


Rs <10 kQ 
Rs < 10 kQ 
Rs <2 kQ 































Input Noise Voltage 
Channel Separation 











Rs=1kQ, f=1Hz~ 1 kHz 








Note. 2 The total of internal power dissipation. 


Fig. 1 Noise measurement circuit 


+15 V 
© 
100 k 


50 2 












Fig. 2 Channel Separatio 


502 


f=1 kHz 





n measurement circuit 


Channel separation 
1. Vo2 
= 20 log 1000° Voi 
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puPC258/4558 


TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C) 











OPEN LOOP FREQUENCY RESPONSE LARGE SIGNAL FREQUENCY RESPONSE 
rs 
> 
és \ 
a] u) 
| Zz 
z z 
< uw 
rf g 
oO F 
P< ¢ a 
te ° 
_ > 
Qo kb 
? 5 
a 
- 
> 
ro) 
1 10 100 tk 10k 100k 1M 10M 
FREQUENCY — Hz FREQUENCY — Hz 
OUTPUT VOLTAGE SWING INPUT BIAS CURRENT 
> 
Es 
9 I 
= E 
ra} rr 
< > 
-E oO 
- 
6 < 
> [va} 
5 5 
a 
5 Z 
ro) 
LOAD RESISTANCE — 2 AMBIENT TEMPERATURE — °C 
> 
SUPPLY CURRENT | COMMON MODE INPUT VOLTAGE RANGE 
WW 
oO 
Z 
t Ps 
| Ww 
= , 
z FE 
WW A 
iv" oO 
3 > 
2 
a ra 
& w 
2 ra) 
a fe) 
= 
Zz 
$ 
SUPPLY VOLTAGE — V 3 SUPPLY VOLTAGE — V 
oO 
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uPC258/4558 





Pick ERE INPUT NOISE VOLTAGE DENSITY 
N 1000, 
v'=215 V <= 
> = 
| 300 
WwW 
d _ : 
= = 100 
— QO a 
Ss S 
5 ” 30 
& _5 rs) 
5 z 
o 5 10 
a. 
-10 Zz 
fe) 10 20 30 40 
TIME — us FREQUENCY — Hz 


EXAMPLE OF APPLICATION CIRCUIT RIAA Preamp Ay=32.5 dB 


Distortion 0.03% (Vo=1 Vr.m.s., f=1 kHz} 
Noise noise 1.0“%Vr.m.s. (Input EQUIV., Input EQUIV Short 
Peak Det. Average Indication) 


Vo — DISTORTION CHARAC. 


0.0022 uF O.01pF +15 V 


© OUTPUT 


1.0 





Distortion—% 


0.1 





0.01 





0.01 0.1 1.0 10 
Vo—Output Voitage—Vr.m.s. 
PEAK LEVEL METER 
This circuit converts the peak voltage (about +10 mV to +10 V) of the input signal to a DC voltage (about 0.2 V to 
1.3 V) and drives the meter. 
Since the output voltage is proportional to the logarithmic value of the peak voltage of the input signal, indication 
of a much wider dynamic range can be obtained compared to conventional linear indicating methods. 


18953 30 kn 









Vv 
1$953X2 







51 kQ 


—40 dB~ +5 d8 
(0 dB=1 Vp) 





30 k2 








200 k2.3.3uF 2k20.22 uF 
Log-Compression Full-wave Rectification Peak Hold Meter Amp 

NEC cannot assume any responsibility for any circuits shown or represent that they 

are free from patent infringement. 65 


uPC259 / 4560 





High Performance Dual Operational Amplifiers 


GENERAL DESCRIPTION 

The PC259 and 4560 are dual operational amplifiers 
which feature more improved slewrate and G.B. products 
than that of w4PC4559 with unity gain frequency compen- 
sation. Also very low input noise and high output current 
drive capability make this device the optimum choice for 
audio application and active filters. 

Two kinds of ICs are available according to reliability, the 
pPC259 for industry the uPC4560 for commercial. 


EQUIVALENT CIRCUIT 


1/2 CIRCUIT 


[5] B+INPUT 


pPC259C/uPC4560C 


FEATURES 





Internal Frequency Compensation 

Large Common Mode and Differential Input Voltage 
No Latch Up 
Gain-bandwidth products = 10 MHz Typ. 


- Low Input Noise Voltage = 6uVp-p Typ. 


ORDERING INFORMATION 


pPC259C/uPC4560C 


a 


8 pin Plastic Molded DIP 
(Dual In-Line Package) 


ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 





PARAMETER 
Voltage between V* and V— 





uPC259/4560 





wPC259 
36 


uPC4560 








Power Dissipation (Note 1) Cc Package 





Differential Input Voltage 





700 
+30 





Input Voltage (Note 2) 


+15 





Output Short Circuit Duration 





0 





C 


Operating Temperature Range 





—20 to +70 


Note 1: When the ambient temperature is more than 25°C, derate linearly at RmW/°C (Tj MAX = 125°C). 


See thermal information in chapter 11. 


Note 2: For supply voltages jess than +15 V, the absolute maximum input voltage is equal to the supply voltage. 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, V* =+15 V) 


CHARACTERISTIC 





CONDITIONS 





Input Offset Voltage 
Input Offset Current 
Input Bias Current 

Large Signal Voltage Gain 











5 
6 


0 
20,000 | 180,000 


Common Mode Rejection Ratio 70 


Supply Voltage Rejection Ratio 150 


Output Voltage Swing 


Common Mode Input Voltage Range 


Rs S10 kQ 





R_ 2 2kQ, Vo= +10 V | 
Both Channel | 
Rs<10 kQ 

Rs <10kQ 





V___ | Rs>2kQ 


lo = +25 mA 








Slew Rate 

















Input Noise Voltage 





Channel Separation 


Fig. 1 Noise Measurement Circuit Fig. 2 


+15 V 














Channel Separation Circuit 





1/2 2 
4560 © Vor 
50 
10k Channel Separation 
10k = 20 log a Vo2 
° 1000 Vo; 
Oo Vor 
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uPC259/4560 





SUPPLY CURRENT (mA) OUTPUT VOLTAGE SWING (Vp-p) VOLTAGE GAIN (dB) 


OUTPUT VOLTAGE (V) 


OPEN LOOP FREQUENCY RESPONSE 


1 10 100 1k 10k 100k 


FREQUENCY (Hz) 


OUTPUT VOLTAGE SWING 





1M 


10M 





10 


o 


-10 


LOAD RESISTANCE (Q) 


SUPPLY CURRENT 





0 +10 
SUPPLY VOLTAGE (V) 


PULSE RESPONSE 





TIME (us) 








COMMON MODE INPUT VOLTAGE RANGE (V) INPUT BIAS CURRENT (nA) OUTPUT VOLTAGE SWING (Vp-p) 


Hz) 


INPUT NOISE VOLTAGE DENSITY (nV/- 





LARGE SIGNAL FREQUENCY RESPONSE 





0 
100 1k 10k 100 k 1M 
FREQUENCY (Hz) 


INPUT BIAS CURRENT 





~20 0 20 40 60 80 
AMBIENT TEMPERATURE (°C) 


COMMON MODE INPUT VOLTAGE RANGE 





SUPPLY VOLTAGE (V) 


INPUT NOISE VOLTAGE DENSITY 





FREQUENCY (Hz) 


uPC259/4560 


APPLICATION CIRCUITS 


Head Phone Amp 


+20 V 


HEAD PHONE 
8Q 
2.5 mW TYP. 
Maximum Power 








RIAA Amp 
C3 Cy +15 V 


0.0022 ; DISTRICTION CHARACTERISTICS 





1.0 


° 
an 


0.01 


DISTORTION RATE (%) 





0.001 
0.01 0.1 1.0 10 


OUTPUT VOLTAGE Vo (Vr.m.s.) 


NEC cannot assume any responsibility for any circuits shown or represent that they 
are free from patent infringement. 


uPC354 





Ultra Low Offset Voltage Instrumentation Operational Amplifier 


GENERAL DESCRIPTION 

The 4PC354 is a monolithic instrumentation amplifier 
which has an offset trimming network on the conventional 
pPC254 chip. By this feature, very low offset voltage of 
typ. 60uV is achieved during initial factory testing. The 
other excellent characteristics like low noise, low drift vs. 
temperature and time, low bias current, and high input 
impedance are almost similar to the ~PC254. The 


pPC354 is recommended as a replacement for modular - 


and monolithic chopper stabilized amplifiers where 
reductions in cost, noise, size, and power consumption 
are required. 


EQUIVALENT CIRCUIT 


OFFSET 
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FEATURES 


Very low Input offset Voltage ...... 60 uV Typ. 

Low Input Offset Voltage Driftvs Temp. ........ 
0.4 uV/C Typ. (Null), 0.5uV/°C Typ.(Unnull) 

Low Input Offset Voltage Drift vs. Time ....... 

0.4 ¢V/Month Typ. 

Low Input Bias Current. .......... +1.8 nA Typ. 

High Gain 

Low Noise 

Internally Frequency Compensated 

OP-07C Direct Replacement 


ORDERING INFORMATION 


Fe 


8 pin Ceramic DIP 
(Dual In-Line Package) 





uPC354 





ABSOLUTE MAXIMUM RATINGS (Ta= 25°C) 


PARAMETER 


pPC354 








Voltage between V+ and V— 





Power Dissipation* Package 


[0 





Differential Input Voltage 





Input Voltage (Note 1) 





Output Short Circuit Duration 


Indefinite 





Operating Temperature Range D Package 


—20 to +80 





Storage Temperature Range D 


Note 1: 
* See thermal information in chapter 11. 


Package 


ELECTRICAL CHARACTERISTICS (Ta =25°C, 


CHARACTERISTIC 








—55 to +150 





For supply voltages less than +22 V, the absolute maximum input voltage is equal to the supply voltage. 


* = +15 V) 


CONDITIONS 





Input Offset Voltage 





< 100 2 





Input Offset Current 





Input Bias Current 








Input Resistance — Dif Mode 











Input Resistance — Common Mode 
Input Voltage Range +13.0 


Large Signal Voltage Gain 120 aoe 
sy acon peed 





[Power Consumption ——~—Sst SSC 


Maximum Output Voltage Swing 








5.0 
1.3 


22k2, Vo= +10 V 








Vt =+3V 





Common Mode Rejection Ratio 





Power Supply Rejection Ratio 





sited Meena 
i 


Slewing Rate 





Bandwidth 
Input Noise Voltage 











0.65 





Rs = 100 2, f=0.1 ~ 10 Hz (Note 2) 





20.0 | 





fo = 10 Hz (Note 2) 





Input Noise Voltage Density 





9.8 


13.5 
11.5 


fo = 100 Hz (Note 2) 
fo = 1 000 Hz (Note 2) 


nVA/ Hz 





Input Noise Current 


35 





fo = 0.1 ~ 10 Hz (Note 2) 


pAp-p 








0.35 
Input Noise Current Density 
0.13 


0.90 


Jers [oz 


0.18 








Offset Adjustment Range 





—— 


pA/V/Hz 


fo = 10 Hz (Note 2) 
fo = 100 Hz (Note 2) 
fo = 1 000 Hz (Note 2) 
Rp = 20 kQ 














mV 











Long Term Input Offset Voltage Stability 
0< Ta<70°C 
Input Offset Voltage 








yuV/Mo (Note 2) 


Rs S 100 2 








Average Input Offset Voltage Drift 


PHT pe 
0.5 1.8 





Average Input Offset Current Drift 





Rs S 100 2, unnuli 
Rs < 100 Q, null, Rp = 20 kQ (Note 2) 





pAC 














Average Input Bias Current Drift 


eae 


Note 2: Parameter is not 100 % tested, 90 % of units meet this specification. 


pAPC 


71 


uPC354 
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OFFSET NULLING CIRCUIT 





OPEN LOOP FREQUENCY RESPONSE 


VOLTAGE GAIN (dB) 





1 10 100 1k 10k 100k 1M 
FREQUENCY (Hz) 


SUPPLY CURRENT 


5 
$4 
la 
ai 
c 3 
v7 
5 
(s) 
ra 2 
a 
a 
5 
a 

1 

0 


10 20 30 40 ~~ 50 
SUPPLY VOLTAGE (Vp-p) 


The 4PC354 is designed to provide lowest drift perfor- 
mance when trimmed with a 20 kQ. potentiometer. When 
fine resolution of trimming is desired or where unwanted 
changes in potentiometer position with time and tempera- 
ture could create unacceptable offsets, the sensitivity to 
offset vs. potentiometer may be reduced by using the 
circuit shown below. 


NULL ean 
1 pin Ra Re Re pin 


20 kQ 


Fixed Resistor Ra: Re 7.5kQ 
Potentiometer Re 5k2 
Null Range +0.8mV Typ. 


LARGE SIGNAL FREQUENCY RESPONSE 








= a 
© No 
z A 
B 
ke 
=) 
a 
= 
2 
(e} 
1k 10k 100k 1M 
FREQUENCY (Hz) 
POWER DISSIPATION 
250 
= 
= 200 
Zz 
(eo) 
= 150 
Py 
B 
a 100 
[om 
B 
5 50 
a 





SUPPLY VOLTAGE (Vp-p) 


COMMON MODE REJECTION RATIO (dB) 


VOLTAGE SWING (V) 


VOLTAGE GAIN (V/mv) 


uPC354 


COMMON MODE REJECTION RATIO POWER SUPPLY REJECTION RATIO 





120 





s Pes 


POWER SUPPLY REJECTION RATIO (dB) 


4 10 100 1k 10k 100k 0.1 1 10 100 1k 10k 
FREQUENCY (Hz) FREQUENCY (Hz) 
- MAXIMUM OUTPUT VOLTAGE OFFSET VOLTAGE ADJUSTMENT 








as 
mt 
I ma 
Vom 
qT mall 
Hh HH 





OFFSET ADJUSTMENT RANGE (mW) 





100 1k 10k 100k 1k 10k 100k 1M 
LOAD RESISTANCE (2) RESISTOR Rp (2) 
VOLTAGE GAIN VOLTAGE GAIN 
800 
Ss 
e 
~~ 
600 > 
Z 
q 
o 
oO 
400 < 
e 
a 
rs) 
S 
200 
+5 +10 +15 +20 +25 -20 0 20 40 60 80 
SUPPLY VOLTAGE (V) TEMPERATURE (°C) 
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uPC451 / 324 


Low Power Quad Operational Amplifiers 


GENERAL DESCRIPTION 

The pPC451/324 are quad operational amplifiers 
which are designed to operate from a single power sup- 
ply over a wide range of voltages. Operation from split 
power supplies is also possible and the power supply 
current drain is very low. Further advantage, the input 
common-mode voltage can also swing to ground in the 
linear mode. . 

Two kinds of ICs are available according to reliabili- 
ty, the wPC451 for industry, the uPC324 for commer- 
cial. 


EQUIVALENT CIRCUIT 


bu ley 


1/4 CIRCUIT 


INPUTS 
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FEATURES 
@ Internal Frequency Compensation 
@ Large Output Voltage Swing . 
OV to Vt -1.5 VDC 
@ Input Common-Mode Voltage Range Includes Ground 
@ Wide Power Supply Range 
Single Supply 3 V to 30 V DC 
Dual Supplies 1.5 V to +15 V DC 
@ LM324 Direct Replacement 


ORDERING INFORMATION 


pPC451D 


14 pin Ceramic DIP 
(Dual In-Line Package) 


HPC451C/uPC324C 


14 pin Plastic Molded DIP 
(Dual In-Line Package) 


uPC451G/uPC324G 


<A 


14 pin Plastic Molded Flat Package 
(MINI FLAT !C) 


uPC451D 
uPC451C/yPC451G 
pPC324C/uPC324G 





ABSOLUTE MAXIMUM RATINGS (Ta= 25°C) 


PARAMETER 


uPC451 


pPC451/324 





uPC324 





Voltage between V+ and V— 


32 


32 





Differential Input Voltage 


32 


32 





Input Voltage 


—0.3 to +32 


—0.3 to +32 





Power Dissipation* 





900 





570 





Package 


550 


570 
550 





Operating Temperature Range 


CorG 


Package 


—20 to +80 





Package 


—20 to +70 


= 


0 to +70 





Storage Temperature Range 





* See thermal information in chapter 11. 





D 


Package 


—55 to +150 





CorG 


Package 





—55 to +125 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vt = +5 V) 


CHARACTERISTIC 


MIN. 


TYP. 








Input Offset Voltage 
Input Bias Current 


Output Voltage Swing 








—55 to +125 





CONDITIONS 











Common Mode Rejection Ratio 











Supply Voltage Rejection Ratio 





Channel Separation 





Output Current (Source) 
Output Current (Sink) 














f= 1 kHz to 20 kHz, 


Vint =+1V, Vina =0V 


Vin7 =1V, Vint = OV 
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uPC451/324 


TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C) 
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COMMON MODE REJECTION RATIO — dB 


SUPPLY CURRENT 


SUPPLY CURRENT —mA 





0 10 20 30 40 
SUPPLY VOLTAGE ~— V 


VOLTAGE GAIN 


VOLTAGE GAIN — dB 





SUPPLY VOLTAGE — V 


COMMON MODE REJECTION RATIO 
120 


100 


@ 
So 


a 
5 


+ 
So 


N 
oO 


af 


1k 10 k 100 k 1M 
FREQUENCY — Hz 


INPUT BIAS CURRENT 





INPUT BIAS CURRENT — nA 


0 





SUPP LY ve ihe - 


CURRENT LIMITING 


OUTPUT CURRENT — mA 





AMBIENT TEMPERATURE ~— °C 


OPEN LOOP FREQUENCY RESPONSE 





d 
oO 





N 
Oo 






OPEN LOOP VOLTAGE GAIN — dB 


WO 
aGaaNGe 


0 
1 10 100 1k 10k 100k 1M 10M 
FREQUENCY — Hz 





OUTPUT VOLTAGE SWING ~— Vp-p 


LARGE SIGNAL FREQUENCY RESPONSE 


N 
oO 





) IS 
1k 3 5 10k 3 5 100k 35 1M 
FREQUENCY — Hz 


INPUT VOLTAGE — V OUTPUT VOLTAGES — V 





uPC451/324 





VOLTAGE FOLLOWER LARGE 
SIGNAL PULSE RESPONSE 


RLZZk2 
vt=15V 


raw 
NT 


\ 
Hi cocsce 
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uPC454 


Dual Matched Instrumentation Operational Amplifier 


GENERAL DESCRIPTION 

The uPC454 of Dual Matched Instrumentation Opera- 
tional Amplifier consists of two independent monolithic 
high performance operational amplifiers (uPC354) in 
a single 14 pin Dual in Line package. The advantage of 
common package is the elimination of the unavoidable 
temperature differentials. The tight matching of critical 
parameters and temperature tracking between channels 
enables realization of extremely high performance 
instrumentation amplifier designes. 


EQUIVALENT CIRCUIT 


1/2 CIRCUIT 


*5-12pin short 
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FEATURES 


Extremely Tight Matching 

Individual Amplifier Parameters Equa! to uPC354 

Tight Offset Voltage Match ........ 0.1 mV Typ. 

Tight Offset Voltage Match vs Temp. ........... 
0.5:¢ VPC Typ. (Unnull) 

Low Noise 

Low Bias Current 

High Channel Separation 

Internally Frequency Compensated 

Improved Pin Compatible Device for OP-10 Sokets 


ORDERING INFORMATION 


uPC454D 


14 pin Ceramic DIP 
(Dual In-Line Package) 


pPC454D 





uPC454 








ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


PARAMETER 
Voltage between Vt and V— 
Power Dissipation* D 
Differential Input Voltage 


pPC454 








Package 








Input Voltage (Note 1) 
Output Short Circuit Duration 
Operating Temperature Range D 





Indefinite 
—20 to +80 
—55 to +150 





Package 














Storage Temperature Range D Package 


Note 1: For supply voltages less than +22 V, the absolute maximum input voltage is equal to the supply voltage. 
* See thermal information in chapter 11. 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, V* = +15 V, Each Amplifier) 


CHARACTERISTIC 


CONDITIONS 








Input Offset Voltage 


pV 








Input Offset Current 


nA 





Input Bias Current 





input Resistance — Dif Mode 





Input Resistance —- Common Mode 


nA 
MQ 
| 

G 











Q 
Input Voltage Range +13.0 
Large Signal Voltage Gain 120 VimV | Rp >2kQ, Vo=+10V 

A 


Supply Current 


Power Consumption FT 


Maximum Output Voltage Swing 


Ti 32 
[_[ee7 [13 [mA : 


150 mW 





R 
Rp >2kQ 





Vv 





Common Mode Rejection Ratio 


dB 





Power Supply Rejection Ratio 


dB =13V>+18V 








Slewing Rate 


V/us 





Bandwidth 


kHz 





Input Noise Voltage 


uVp-p | Rs= 100 Q, f=0.1~10Hz (Note 2) 





Input Noise Voltage Density 


fo = 10 Hz (Note 2) 
nV/A/Hz | fo = 100 Hz (Note 2) 














Input Noise Current 





Input Noise Current Density 





9.8 11.5 fo = 1 000 Hz (Note 2) 
35 pAp-p 
0.35 | 0.90 


fo = 0.1 ~ 10 Hz (Note 2} 


(Note 2) 
0.13 018 fo = 1 000 Hz 








Offset Adjustment Range 





Long Term Input Offset Voltage Stability 


0<Ta<70°C 
Input Offset Voltage 









Average Input Offset Voltage Drift 














(Note 2) 
Rp = 20 kQ 





(Note 2) 





Rs < 1002 
Rs < 100 2, unnull (Note 2) 
Rs<100Q, null, Ro = 20 kQ (Note 2) 


















Average Input Offset Current Drift 





Average Input Bias Current Drift 














Paz [0 [pare] (Note 2) 
ee 


Note 2: Parameter is not 100 % tested, 90 % of units meet this specification. 
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uPC454 


MATCHING CHARACTERISTICS (Ta = 25°C, V* = +15 V) 


PARAMETER : : : CONDITIONS 





Input Offset Voltage Match Rs S100 2 








Average Non-Inverting Bias Current 





Non-Inverting Input Offset Current 








tnverting Input Offset Current 














Common Mode Rejection Ratio Match 








Power Supply Rejection Ratio Match 











Channel Separation f= 100 Hz, Ry = 
0<Ta<70°C 
Input Offset Voltage Match Rs < 1002 





Rs < 100 Q, unnil 


Input Offset Voltage Tracking As<1002 null. Ro=20kQ. CHT oni 
ss nul, ap= ' ony 





Average Drift of 


Non-Inverting Bias Current 
Average Drift of 
Non-Inverting Offset Current 














MATCHING PARAMETER DEFINITIONS 


fe) 


Input Offset Voltage Match (4Vio) . . . The difference between the offset voltage of CH1 and CH2 (Vigy -Vigg)- 

In Fig. 1 if Vio1 = Viog, the net differential offset voltage at the output of amplifier pair equals zero. 

Input Offset Voltage Tracking... The ratio of the change in AVig to the change in temperature producing it. 

Average Non-Inverting Bias Current... The average of the CH1 and CH2 non-inverting. input bias currents. oe 
Ipit+ got 


2 
Non-Inverting Input Offset Current... The difference between the non-inverting input bias currents of CH1 and 
CH2. 
Inverting Input Offset Current... The difference between the inverting input bias currents of CH1 and CH2. 
Average Drift of Non-Inverting Bias Current . . . The ratio of the change in non-inverting bias current to the change 
in temperature producing it. 
Average Drift of Non-Inverting Offset Current . .. The ratio of the change in non-inverting offset current to the 
change in temperature ‘producing it. 
Common Mode Rejection Ratio Match . . . The difference between the common-mode rejection ratios of CH1 and 


CH2. 

Supply Voltage Rejection Ratio Match . . . The difference between the power supply rejection ratios of CH1 and 
CH2. 

‘Channel Separation... The ratio of the change in input offset voltage of one channel to the change in output voltage 
in the second channel producing it. 


puPC454 


POWER SUPPLIES 

Thevt supply terminals are completely independent and may be powered by separate supplies if desired. (This approach 
however, would sacrifice the advantage of the power supply rejection ratio matching.) The V~ supply terminals are both 
connected to the common substrate and must be tied to the same voltage. 


OFFSET TRIMMING 

Offset trimming terminals are provided for each amplifier of the uPC454D—however, guaranteed performance over 
temperature can be obtained by trimming only one side (CH1) to match the offset of the other for a net differential 
offset of zero. (See Fig. 1) However results which are essentially the same may be obtained by trimming CH2 to 
match CH1, or by nulling each side individually. 

The pPC454D is designed to provide lowest drift performance when trimmed with a 20 kQ potentiometer; this 
value provides about +4 mV of adjustment range which should be considerably more than adequate for most applica- 
tions. Where finer resolution of trimming is desired, or where unwanted changes in potentiometer position with time 
and temperature could create unacceptable offsets, the sensitivity to offset vs potentiometer position may be reduced 
by using the circuit of Fig. 2. 


Fig. 1 Fig. 2 





[ NULL 


20 ke 


NULL 





Fixed Resistor Ra Re 7.5kQ 
Potentiometer Re 5.0k2 


| 
! 

INPUT | OUTPUT 
| 

! Null Range £0.8mV Typ. 
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uPC454 





APPLICATION CIRCUITS 
‘@ TRIPLE OP AMP INSTRUMENTATION AMPLIFIER 


O Vout 





R, R, =R,, R, = Ry, R, = R, 
= Re 2R, 


Resistor accuracy should be better than 1%. 


e@ INSTRUMENTATION AMPLIFIER 2 OP AMP DESIGN 


_ R 
OUT R 





4)(v,-V,) 
3 


Resistor accuracy should be better than 1%. 





uPC454 


TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C) 





























OPEN LOOP FREQUENCY RESPONSE LARGE SIGNAL FREQUENCY RESPONSE 
120 
100 = 
2 : 
S 2 
2 80 ss 
z Zz 
= zZ 
a 60 a 
Q 5 
= a 
K 40 = 
oO re) 
> oa 
20 ie il ia 
= ROTTE __I 
= 1 on. a 
c 1k 10k 100k 1M 
FREQUENCY (Hz) 
FREQUENCY (Hz) 
SUPPLY CURRENT POWER DISSIPATION 
5 250 
qz4 = 200 
E £ 
ef z 
a 3 © 150 
a < 
ae: ® 100 
x [a] 
rc 
2 w 
1 = 50 
a 
0 10 20 30 40 50 
SUPPLY VOLTAGE (Vp-p) SUPPLY VOLTAGE (Vp-p) 
COMMON MODE REJECTION RATIO POWER SUPPLY REJECTION RATIO 





COMMON MODE REJECTION RATIO (dB) 
POWER SUPPLY REJECTION RATIO (dB) 





1 10 100. 1k 10k 100k 
FREQUENCY (Hz) FREQUENCY (Hz) 
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uPC454 

















































































































MAXIMUM OUTPUT VOLTAGE OFFSET VOLTAGE ADJUSTMENT RANGE 
+20 FL ot 2 
| Yt TI = 
t | iva 
. g 
: : 
a f 
uw 
F 3 
Q 
S < 
land 
Ww 
nN 
Le 
Ls 
[e} 
1k 10k 100k 1M 
LOAD RESISTANCE (2) ADJUSTMENT RESISTOR Rp (2) 
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uPC458 / 4741 





High Performance Quad Operational Amplifiers 


GENERAL DESCRIPTION FEATURES 
The pPC458/4741 are quad operational amplifiers which @ Internal Frequency Compensation 
consist of four independent internally frequency compen- ® Output Short Circuit Protection 
sated operational amplifiers. @ Large Common Mode and Differential Input Voltage Range 
These amplifiers feature AC and DC performance @ No Latch Up 
which exceed that of the 741 type amplifiers. @ No Crossover Distortion 
Its superior bandwidth, slewrate and noise charac- @ Wide Power Supply Range +2 V to +20V 
teristics make it an excellent choise for active filter or @ HA4741 Direct Replacement 
audio amplifier applications. 
Two kinds of ICs are available according to reliabi- 
lity, the wPC458 for industry, the wPC4741 for com- 
mercial. 
EQUIVALENT CIRCUIT . ORDERING INFORMATION 


1/4 CIRCUIT pPC458D 


14 pin Ceramic DIP 

(Dual In-Line Package) 

pPC458C/uPC4741C 
ire th 14 pin Plastic Molded DIP 


(Dual In-Line Package) 


i PC458G/uPC4741G 


14 pin Plastic Molded Flat Package 
(MINI FLAT IC) 


18] OUT C wPC458D 
uPC458C/uPC458G 
uPC4741C/uPC4741G 
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uPC458/4741 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


PARAMETER 
Voltage between Vt and V~ 40 

. D Package 900 A 
Power Dissipation” Cc Package 57 570 mW 











0 
@__ Package 550 
Differential Input Voltage +30 +30 
Vv 


Input Voltage (Note 1) +15 +15 
Output Short Circuit Duration (Note 2) 
D Package —20 to +80 - °C 


CorG Package —20 to +70 0 to 70 
D Package —55 to +150 _ 


Storage Temperature Range 
CorG Package —55 to +125 —55 to +125 


Note 1 For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage. 
Note 2 Short circuit to ground on one amplifier only. 


Operating Temperature Range 














26 





* See thermal information in chapter 11. 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, V* =+15 V) 


CHARACTERISTIC 

Input Offset Voltage | to | 60 | mv | Rs<t000 

Input Offset Current pf 30 | co | mA | 

[Input Bias Current = | S| 00 «|| 00: | rm | 
Power Consumption 150 mw 

Common Mode Rejection Ratio dB 























Supply Voltage Rejection Ratio j jee 
Output Voltage Swing Vv Ry 2 10 kQ 


Output Voltage Swing Vv Ry 22kQ 
Common Mode Input Voltage + Vv 
Slew Rate : | V/us Av=1 
Input Noise Voltage nVA/Hz| f= 1kHz 
Channel Separation dB f = 10 kHz 





























uPC458/4741 





TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C) 
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uPC458/4741 


INPUT NOISE VOLTAGE DENSITY SUPPLY CURRENT 


Supply Current — mA 


input Noise Voltage — nV//Hz 





Frequency — Hz Supply Voltage — V 


GENERAL DESCRIPTION 

The pPC801/4081, are single operational amplifiers 
incorporating well matched ion implant P-channel 
JFET or.the same chip with standard bipolar transistors. 
The key feature of these op amps are very low input 
bias current and high slew rate ten times faster than 
conventional general purpose op amps. By these features 
uPC801/4081 are excellent choice for wide variety of 
applications including integrator, active filter, pulse amp 
etc. 

Two kinds of ICs are available according to reliability, 
the uPC801 for industry, the uPC4081 for commercial. 


EQUIVALENT CIRCUIT 


O 
OFFSET 
NULL 


OFFSET 
NULL 


OFFSET 
5} NULL 


uPC801D 
uPC801C 
~wPC4081C 


uPC801 / 4081 


J-FET Input Operational Amplifiers 





FEATURES 


Wide Common-Mode and Differential Input Voltage Range 
Low Input Bias and Offset Currents 

Output Short-Circuit Protection 

High Input Impeadance 
Internal Frequency Compensation 
High Slew Rate 
Latch Up Free Operation 
TLO81 Direct Replacement 


J-FET INPUT Stage 


11 V/us Typ. 


Cr 


ORDERING INFORMATION 


pwPC801D 


Fe 


8 pin Ceramic DIP 
(Dual In-Line Package) 


uPC801C/uPC4081C 


Ref 


8 pin Plastic Molded DIP 
(Dual In-Line Package) 





uPC801/4081 . 


ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


PARAMETER. uPC801 uPC4081 
Voltage between Vt and V— 36 
Package 500 
Package 


Differential Input Voltage 
Input Voltage (Note 1) +15 
s 
° 

















Power Dissipation” 








Output Short Circuit Duration Indefinite Indefinite 


Operating Temperature Range ~ D Package —20 to +80 - , 
es A RR BE 
D 


Package —55 to +150 = ° 
Storage Temperature Range ( 
Berens C Package —56 to +125 —56 to +125 














Note 1: For supply voltages less than 15 V, the absolute maximum input voltage is equal to the supply voltage. 
* See thermal information in chapter 11. 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, V* = +15 V) 










MAX. UNIT CONDITIONS 


15.0 mV Rs < 50Q 
pA 


400 pA 


VimV | RL 2k, Vo=t10V 


CHARACTERISTIC 
Input Offset Voltage 

Input Offset Current 

input Bias Current 




























































Large Signal Voltage gain 25 
Supply Current i 2.0 
Common Mode Rejection Ratio | 70 
Supply Voltage Rejection Ratio 
Output Voltage Swing 

Output Voltage Swing 
Common Mode Input Voltage Range 
Slew Rate 

Input Equivalent Noise Voltage 
Unity Gain Bandwidth 

Input Offset Voltage 
Temperature Coefficient of Input 
Offset Voltage 
Input Bias Current 


Input Offset Current 


Channel Separation 



















































V RL 210 kQ 
V Ry =2kQ 


V/us Av=1 


| $=1kHz, Rs= 1002 

















































Rs < 50 2 Ta = Topt 













Ta = Topt 








Ta = Topt 














Input Offset Voltage 
Null Circuit 
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uPC801/4081 


TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C) 
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uPC802 / 4250 


Programmable Operational Amplifiers 


GENERAL DESCRIPTION 

The uPC802/4250 are highly versatile monolithic 
operational amplifiers. The quiescent power dissipation, 
input offset and bias current, slew rate and gain- 
bandwidth product are determined by a single external 
programming resistor. Since “PC802/4250 are in effect 
different op amps for each externally programmed set 
current, it is possible to use a single stock item for a 
variety of circuit function in a system. 

Two kinds of ICs are available according to reliability, 
the wPC802 for industry, the wPC4250 for commercial. 


EQUIVALENT CIRCUIT 


Rio 2.5 k& 


uPC802C/uPC802G 
uPC4250C/uPC4250G 
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FEATURES 


+1 V to +18 V Power Supply Operation 

Standby Power Consumption As Low As 500 nW 
Programmable Electrical Characteristics 

Internal Frequency Compensation 

Offset Voltage Nulling Capability 

Short Circuit Protection 

M4250 Direct Replacement 


ORDERING INFORMATION 


MPC802C/uPC4250C 


mal 


8 pin Plastic Molded DIP 
(Dual In-Line Package) 


pPC802G/uPC4250G 
ay 


8 pin Plastic Molded Flat Package 
(MINI FLAT IC) 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


PARAMETER 
Voltage between Vt and V—- 








Package 
Package 


Power Dissipation™ 


_HPC802/4250 


pPC802 pPC4250 UNIT 


36 36 
350 350 


440 





Differential Input Voltage 
Input Voltage (Note 1) 





+30 
+15 








Isey Current 


150 








Output Short Circuit Duration 


Indefinite 





Operating Temperature Range CorG Package 


—20 to +70 


indefinite 
0 to +70 





| 





Storage Temperature Range CorG Package 


—55 to +125 








—55 to +125 


a 


Note 1: For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage. 


* See thermal information in chapter 11. 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, V* = 


+15 V) 


IseT = 10 uA 
CHARACTERISTIC 


MAX. | MIN. 


input Offset Voltage 


Input Offset Current 


Input Bias Current 


CONDITIONS 


7 Rs < 100 kQ 
vt =+1.5V, Rs < 100 k2 
nA 


nA 


Vo=+10V, RL = 100 kQ 





Voltage Gain 


ss 
O};oO 





Supply Current 





Power Dissipation 


Vo=+10V, Ry =10kQ 








Input Voltage Range 





| H 3 
Oia fo) 
cake 3) 


Output Voltage Swing 











V+=+1.5V 
RL = 100kQ 
Vt = £1.5V, Ry = 100kQ 

















Output Voltage Swing 


Ri = 10 kQ 
VF =41.5V, Rp =10kQ 








Common Mode Rejection Ratio 





Rs S$ 10 kQ 








Supply Voltage Rejection Ratio 





Rs < 10 kQ 
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uPC802/4250 


TYPICAL CONNECTIONS 





vt +iv71-0.5 vt_os 


SETS Ager 


Offset Null Circuit 





500 Nano-Watt x 10 Amplifier 
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uPC802/4250 


TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C) 
INPUT BIAS CURRENT 
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uPC802/4250 





OUTPUT VOLTAGE SWING — V 


GAIN BANDWIDTH PRODUCT — Hz 
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SUPPLY CURRENT — pA 
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uPC803 / 4082 





J-FET Input Dual Operational Amplifiers 


GENERAL DESCRIPTION 

The pPC803, 4082, are ‘dua! operational amplifiers 
incorporating well matched implant P-channel 
JFET on the same chip with standard bipolar transistors. 
The key feature of these op amps are very low input bias 
current and high slew rate for 10 times faster than con- 
ventional genera! purpose op amps. By these features the 
uPC803, 4082 are excellent choice for wide variety of 
applications including integrator, active filter, pulse 
amp etc. 


ion 


The kinds of !Cs are available according to reliability, 
the wPC803 for industry, the uPC4082 for commercial. 


EQUIVALENT CIRCUIT 


1/2 CIRCUIT 


uPC803D 
#PC803C 
uPC4082C 


FEATURES 


Wide Common-Mode and Differential Input Voltage 
Ranges: - 

Low Input Bias and Offset Currents 

Output Short-Circuit Protection 
High Input Impedance ....... J-FET INPUT Stage 
Intérnal Frequency Compensation 

High Slew Rate ................ 11 V/us Typ. 
Latch Up Free Operation 


TLO82 Direct Replacement 


ORDERING INFORMATION 


wPC803D 


al 


8 pin Ceramic DIP 
(Dual In-Line Package) 


MPC803C/uPC4082C 


Sa 


8 pin Plastic Molded DIP 
(Dual In-Line Package) 





uPC803/4082 


ABSOLUTE MAXIMUM RATINGS (Ta= 25°C) 


_PARAMETER uPC803 — UNIT 
Voltage between V* and V— [Spee eee a eee a 
eae co ae Eee ae 


ee i 
C___ Package = 
Differential Input Voltage 


input Voltage (Note 1) 
Output Short Circuit Duration 
| D Package | ae —20 to +80 leafs __}_t_ 
Operating Temperature Range 
Reorce : 2 C | C Package | —20 to +70 
D Package —55 to +150 he a cae ee 
cereeavedtpaks | D Package | 


Note 1: For supply voltages fess than +15 V, the absolute maximum input voltage is equal to the supply voltage. 
* See package information in chapter 11. 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, V* = +15 V) 


CHARACTERISTIC a RNa UNIT eee 
Input Offset Voltage ee 


[RL 22kQ, Vo=#10V 
Both Amplifiers 


















Power Dissipation” 





























Output Voltage Swing + Ry 2 10 kQ 
Output Voltage Swing 








Common Moae Input Voltage Range 
Slew Rate V/us 
Input Equivalent Noise Voltage nV/J/Hz| f=1kHz,Rs= 1002 
Unity Gain Bandwidth MHz 

Input Offset Voltage Rs <50 Q, Ta= Topt 
Temperature Coefficient of Input 
Offset Voltage 

Input Bias Current 


Input Offset Current 


Channel Separation 
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yuPC803/4082 





TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C) 
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uPC804 / 4084 





J-FET Input Quad Operational Amplifiers 


GENERAL DESCRIPTION 

The uPC804, 4084, are quad operational amplifiers incor- 
porating well matched ion implant P-channel JFET on the 
same chip with standard bipolar transistors. The key 
features of these op amps are very low input bias current 
and high slew rate ten times faster than conventional 
general purpose op amps. By these features ~PC804, 
4084, are excellent choices for wide variety of applications 
including integrator, active filter, pulse amp, etc. 

Two kinds of ICs are available according to reliability, the 
pPC804 for industry, the ~PC4084 for commercial. 


EQUIVALENT CIRCUIT 


1/4 CIRCUIT 








FEATURES 

® Wide Common-Mode and Differential Input Voltage 
Ranges 

Low Input Bias and Offset Currents 

Output Short-Circuit Protection 

High Input Impeadance .. . J-FET INPUT Stage 
Internal Frequency Compensation 

High Slew Rate...11 V/us Typ. 

Latch Up Free Operation 

TL 084 Direct Replacement 


ORDERING INFORMATION 


uPC804D 





14 pin Ceramic DIP 
(Dual In-Line Package) 


UPC804C/puPC4084C 


14'pin Plastic Molded DIP 
(Dual In-Line Package) 





uPC804D 
uPC804C 
uPC4084C 
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HPC804/4084 


ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


PARAMETER uPC804 pPC4084 UNIT 


Voltage between V* and V~ 
900 = 
+ V 
Vv 





eu ate : * 
Power Dissipation 
Differential {Input Voltage 
Input Voltage (Note 1) 
Output Short Circuit Duration Indefinite s 
D__ Package = C 
C 





Operating Temperature Range 
eee : C Package —20 to +70 Oto +70 


D Package —55 to +150 
Package —55 to +125 —55 to +125 


2 ° 








Storage Temperature Range 





Note 1. For supply voltages less than +15V, the absolute maximum input voltage is equal to the supply voltage. 


* See thermal information in chapter 11. 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, V* = +15 V) 


CHARACTERISTIC 
Input Offset Voltage 
Input Offset Current 


input Bios Current reer 


Large Signal Voltage Gain Rp 22kQ, Vo=+10V 


Siply Care es 
Common Mode Rejection Ratio le — 


Supply Voltage Rejection Ratio 
Output Voltage Swing : Ry, = 10 kQ 
Output Voltage Swing Ri 22k 
Common Mode Input Voltage Range 
Slew Rate 

Input Equivalent Noise Voltage 
Unity Gain Bandwidth 

Input Offset Voltage 

Temperature Coefficient of Input 
Offset Voltage 

Input Bias Current 

Input Offset Current 

Channel Separation 
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uPC804/4084 


TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C) 
OPEN LOOP FREQUENCY RESPONSE 


VOLTAGE GAIN (dB) 


OUTPUT VOLTAGE SWING (Vp-p) 


OUTPUT 
VOLTAGE (V) 


INPUT 
VOLTAGE (V) 


INPUT NOISE VOLTAGE (nV//Hz) 











1 10 100 1k 10k 100k 1M 10M 
FREQUENCY (Hz) 
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+10 +20 
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Output 


2 
TIME (uS) 
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uPC1251 / 358 


Low Power Dual Operational Amplifiers 


GENERAL DESCRIPTION 

The wPC1251/358 are dual operational amplifiers 
which are designed to operate from a single power sup- 
ply over a wide range of voltages. Operation from split 
power supplies is also possible and the power supply 
current drain is very low. Further advantage, the input 
common-mode voltage includes ground and the output 
voltage can also swing to ground in the linear mode. 

Two kinds of ICs are available according to reliabi- 
lity, the wPC1251 for industry, the uwPC358 for com- 
mercial. 


EQUIVALENT CIRCUIT 


1/2 CIRCUIT 


INPUTS 


5) B +iNPUT 


#PC1251D 
pPC1251C/pPC1251G 
pPC358C/uPC358G 
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FEATURES 


Internal Frequency Compensation 
Large Output Voltage Swing 
0V to Vt —1.5 V DC 
Input Common-Mode Voltage Range Includes Ground 
Wide Power Supply Range 
Single Supply 3 V to 30 V DC 
Dual Supplies +1.5 V to £15 V DC 
Low Power Consumption 
LM358 Direct Replacement 


ORDERING INFORMATION 


uPC1251D 


‘al 


8 pin Ceramic DIP 
(Dual In-Line Package) 


uPC1251C/uPC358C 


ni 


8 pin Plastic Molded DIP 
(Dual In-Line Package) 


MPC 1251G/uPC358G 


Ko 


8 pin Plastic Molded Flat Package 
(MINI FLAT IC) 





uPC1251/358 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


PARAMETER uPC1251 puPC358 


Voltage between vr and V- a Sopa ae Se ee ee 

Differential Input Voltage 

Input Voltage —0.3 to +32 —0.3 to +32 
350 

C 

Cc 





























Power Dissipation” 







es 

a ee 
[eackage [aa aad 

indefinite | indent | _* 


* See thermal information in chapter 11. 


32 

32 

D Package 500 
350 








Output Short Circuit Duration 
















Operating Temperature Range 








Storage Temperature Range 
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CHARACTERISTIC N 
Input Offset Voltage 

Input Bias Current 

Input Offset Current 

Common Mode Input Voltage Range 
Supply Current 

Voltage Gain 

Output Voltage Swing 

Common Mode Rejection Ratio 


M 










i2 
00 [Wi 
Wis] v [mea 
oo aa 
Seep ee 
oes 
mA 









Supply Voltage Rejection Ratio 
mA Vint =1 V,Vin7 =OV 
=] V, Vint =OV 
— =1 V, Vint =0 V, Vo= 200 mV 


Channel Separation 
Output Current (SOURCE) 





Output Current (SINK) 
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uPC1251/358 





TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C) 


SOE ASE ou sae SUPPLY CURRENT — mA 


COMMON MODE REJECTION RATIO — dB 
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SUPPLY CURRENT 


SUPPLY VOLTAGE — V 


VOLTAGE GAIN 


SUPPLY VOLTAGE — V 








COMMON MODE REJECTION RATIO 
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FREQUENCY — Hz 


1M 


INPUT BIAS CURRENT 


INPUT BIAS CURRENT — nA 





SUPPLY VOLTAGE — V 


CURRENT LIMITING 





MAXIMUM OUTPUT CURRENT — mA 


-20 0 20 40 60 80 
AMBIENT TEMPERAUTRE — °C 


OPEN LOOP FREQUENCY RESPONSE 


VOLTAGE GAIN — dB 





FREQUENCY ~— Hz 


OUTPUT VOLTAGE — V 


uPC1251/358 








LARGE SIGNAL FREQUENCY RESPONSE VOLTAGE FOLLOWER PULSE RESPONSE 
> 
20 4 
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CURRENT SINKING 





OUTPUT VOLTAGE TO Vt —v 





0.001 0.01 0.1 1.0 10 100 0.001 0.01 0.1 1.0 10 100 
OUTPUT SINK CURRENT — mA OUTPUT SOURCE CURRENT — mA 
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uPC4556 


High Performance Dual Decompensated Operational Amplifier 


GENERAL DESCRIPTION 

The pPC4556 is a dual operational amplifier which 
features further advanced A.C. performance than that of 
the 4558 type. Decompensation characteristic guarantees 
20 MHz G.B. product higher than 20 dB. Low input noise 
and high output current drive capability also make this 
device the optimum choice for audio application. 


EQUIVALENT CIRCUIT 


1/2 CIRCUIT 


15) B+INPUT 


pPC4556C 
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FEATURES 


Gain-bandwidth products = 20 MHz (Av 2 20 dB) 
High slew rate 5 V/us 

Low input noise voltage 6 uVp-p 

Decompansated frequency characteristics 

Large Common Mode and Differential Input Voltages. 


ORDERING INFORMATION 


pPC4556C 


a 


8 pin Plastic Molded DIP 
(Dual In-Line Package) 





uPC4556 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


Voltage between Vt and V—- | i (iV 
Power Dissipation (Note 1) C Package 
+30 
+15 


Vv 

Ww 
Differential Input Voltage V 
V 

Cc 

a 




























a a i ae 
Output Short Circuit Duration eel 








Operating Temperature Range Cc Package i 
Storage Temperature Range Cc Package —55 to +125 


Note 1, When the ambient temperature is more than 25°C, derate linearly at 7mW/°C (Tj MAX = 125°C). 
See thermal information in chapter 11. 
Note 2. For supply voltages less than 15 V, the absolute maximum input voltage is equal to the supply voltage. 





ELECTRICAL CHARACTERISTICS (Ta = 25°C, V* = +15 V) 


CHARACTERISTIC . : CONDITIONS 


Input Offset Voltage : Rs $10 kQ 
Input Offset Current 
Input Bias Current 
Voltage Gain Ry 22 kQ, Vo= +10 V 
Power Dissipation Both Channel 

Common Mode Rejection Ratio 








Slew Rate — Av 2 10 (20 dB) 
Input Noise Voltage Rs = 1kQ, f= 1Hz~ 1 kHz 


Channel Separation f=1 kHz 





TYPICAL APPLICATION 
Noninverting Amplifier Inverting Amplifier 


Rs 


R,. C are necessary 
when R, < 10R, 
1 
R, als 
Ra/Re 


Co 24 
2 R, -SMHz 
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yuPC4556 





TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C) 
OPEN LOOP FREQUENCY RESPONSE 


110 


VOLTAGE GAIN (d8) 


OUTPUT VOLTAGE SWING (Vv) 


SUPPLY CURRENT (mA) 


OUTPUT VOLTAGE (V) 





1 10 100 1k 10k 100k 1M 10M 


FREQUENCY (Hz) 
OUTPUT VOLTAGE SWING 


0 20 40 60 
OUTPUT CURRENT (mA) 


SUPPLY CURRENT 


0 £10 


SUPPLY VOLTAGE (V) 
PULSE RESPONSE 


TIME (us) 





80 








LARGE SIGNAL FREQUENCY RESPONSE 


VOLTAGE SWING (V,_.) 





100 1k 10k 100k 1M 
FREQUENCY (Hz) 


INPUT BIAS CURRENT 


INPUT BIAS CURRENT (nA) 





-20 0 20 40 60 80 
AMBIENT TEMPERATURE (°C) 


COMMON MODE INPUT VOLTAGE RANGE 





FE — 
as 
rae 
é if 
oc 
Ss faa 
Ww 
6o 
=f 
24 
[jome) 
O> 
0 +10 +20 
SUPPLY VOLTAGE (V) 
ZT INPUT NOISE VOLTAGE 
=x 1000 
2 
> 
iS 
‘id 300 
oO 
< ; 
— 100 
re) 
> 
a 
ra} 30 
2 
kK 
z= 10 
Zz 


_ 


10 100 1k 
FREQUENCY (Hz) 


uPC4557 





High Performance Dual Operational Amplifier 


GENERAL DESCRIPTION FEATURES 
The puPC4557 is a dual operational amplifier which @ Internal Frequency Compensation 
features higher output current drive capability than that ® Large Common-Mode and Differential Input Voltage 
of the wPC4558. Ranges 
For this feature, this device can drive head phone ® No Latch up 
speaker directly. The other characteristic like low noise @ Low Noise 


and no cross over distortion make this device the opti- 
mum choice for audio applications. 


EQUIVALENT CIRCUIT ORDERING INFORMATION 


pPC4557C 


ef 


8 pin Plastic Molded DIP 
(Dual In-Line Package) 





Ss] B + INPUT 


uPC4557C 
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uPC4557 


ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


PARAMETER pePC4557 UNIT 
Voltage between Vt and V~ 
Power Dissipation (Note 1) 


Differential Input Voltage 


Input Voltage (Note 2) 
Output Short Circuit Duration 
Operating Temperature Range 
Storage Temperature Range 








Note 1. When the ambient temperature is more than 25°C, derate linearly at 7mW/°C, (Ti MAX = 125°C). 
See thermal information in chapter 11. 
Note 2. For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voitage. 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, V* =+15 V) 


CHARACTERISTIC MAX. 

Input Offset Voltage Ek 

Input Offset Current es ae a ee n 

Input Bias Current | = | 60—|:«B00 "| n 

Large Signal Voltage Gain Ri 22k, Vo = +10 V 
170 m Both Channel 


a eae 

Common Mode Rejection Ratio | 70 | 90 | Rs < 10 kQ 
| 30 
| 214 | 


Power Consumption 
Supply Voltage Rejection Ratio | | 30 Rs < 10 kQ 
0 





| lo = +25 mA 
Common-Mode Input Voltage Range 
Slew Rate ees oe 
Input Noise Voltage eee (ee 
Channel Separation eee ae 








Fig. 1 Noise Measurement Circuit Fig. 2 Channel! Separation Measurement Circuit 
+15V 
© Vo. 
502 
Channel! separation 
: 2 1 Voz 
= 20log —_— 


1000 Vo, 
502 
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OUTPUT VOLTAGE (V) VOLTAGE GAIN (4B) 


SUPPLY CURRENT (mA) 


OUTPUT VOLTAGE (V) 





OPEN LOOP FREQUENCY RESPORSE 





1 10 100 ik 10k 100k 1M 10M 
FREQUENCY (Hz) 


OUTPUT VOLTAGE SWING 











20 40 60 80 
OUTPUT CURRENT (mA) 


SUPPLY CURRENT 











0 +10 +20 
SUPPLY VOLTAGE (V) 


VOLTAGE FOLLOWER PULSE RESPONSE 





TIME (us) 


INPUT BIAS CURRENT (nA) OUTPUT VOLTAGE SWING (Vp-p) 


COMMON MODE INPUT VOLTAGE RANGE (V) 


INPUT NOISE VOLTAGE DENSITY (nV/Hz) 





uPC4557 


LARGE SIGNAL FREQUENCY RESPONSE 





100 1k 10k 100k 1M 
FREQUENCY (Hz) 


INPUT BIAS CURRENT 











AMBIENT TEMPERATURE (°C) 


COMMON MODE INPUT VOLTAGE RANGE 





0 +10 +20 
SUPPLY VOLTAGE (V) 


INPUT NOISE VOLTAGE DENSITY 
1000 
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uPC4557 





HEAD PHONE AMP CIRCUIT 


82 Head Phone 


2.5 mW (typ.) 
Maximum Power 





Sine Wave 


NEC cannot assume any responsibility for any circuits shown or represent that they are free from patent 
infrigement. 
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uPC4559 





High Performance Dual Operational Amplifier 


GENERAL DESCRIPTION 

The uPC4559 is a dual operational amplifier having 
better slewrate and bandwidth than the uPC 4558C with 
satisfying unity gain frequency compensation. Having low 
noise characteristics, this device is very convenient to 
make active filters and other audio application circuits. 


EQUIVALENT CIRCUIT 


1/2 CIRCUIT 


OUT 8B 


B — INPUT 


B+INPUT 


uPC4559C 


FEATURES 





Internal. Frequency Compensation 

Large Common Mode and Differential input Voltage 
Range 

No Latch up 

Low Noise 

Output Short Circuit Protection 

RC4559 Direct Replacement 


ORDERING INFORMATION 


pPC4559C 


Se 


8 pin Plastic Molded DIP 
(Dual In-Line Package) 
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uPC4559 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 






PARAMETER puPC4559 UNIT 
Voltage between V* and V— 36 V 
Power Dissipation + 
Differential Input Voltage 
Input Voltage (Note 7) +15 V 
Output Short Circuit Duration 
Operating Temperature Range Package Cc 
Storage Temperature Range Package fC 


Note 1. For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage. 
* See thermal information in chapter 11. 














° 





Cc 
C 





ELECTRICAL CHARACTERISTICS (Ta= 25°C, V* = +15 V) 


CHARACTERISTIC MAX. CONDITIONS 
Input Offset Voltage mV Rs <10kQ 
Input Offset Current nA 
Input Bias Current nA 
Large Signal Voltage Gain fT RL 2k2,Vo=#10V 
Power Consumption cw if SSCS~S 

















Common Mode Rejection Ratio | dB Rs<10kQ 


Supply Voltage Rejection Ratio 
Output Voltage Swing 


Common-Mode Input Voltage Range 
Slew Rate 

Input Noise Voltage 

Channel Separation 


Fig. 1 Noise Measurement Circuit 


Fig. 2 Channel Separation Measurement Circuit 


+15V 
100k ] 
o Vo 
502 
Channel separation 
#20) log tas 


10k 





1000 Vo, 





VOLTAGE GAIN (dB) 


SUPPLY CURRENT (mA) OUTPUT VOLTAGE SWING (Vp-p) 


OUTPUT VOLTAGE (V) 





OPEN LOOP FREQUENCY RESPONSE 





1 10 100 1k $%wWk 100k 1M 10M 
FREQUENCY (Hz) 


OUTPUT VOLTAGE SWING 











LOAD RESISTANCE (92) 


SUPPLY CURRENT 


























0 +10 +20 
SUPPLY VOLTAGE (V) 


VOLTAGE FOLLOWER PULSE RESPONSE 











TIME (us) 


INPUT BIAS CURRENT (nA) 
OUTPUT VOLTAGE SWING (Vp-p) 


COMMON MODE INPUT VOLTAGE RANGE {V) 


INPUT NOISE VOLTAGE DENSITY (nV/Hz) 


20 











uPC4559 


LARGE SIGNAL FREQUENCY RESPONSE 








FREQUENCY (Hz) 


INPUT BIAS CURRENT 








AMBIENT TEMPERATURE (°C) 


COMMON MODE INPUT VOLTAGE RANGE 

















0 10 20 
SUPPLY VOLTAGE (V) 





INPUT NOISE VOLTAGE DENSITY 
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DEFINITIONS 


Input Offset Voltage 
The voltage between the input terminals when the 
output is within a specified voltage range. 


Input Bias Current 
The base current of the input transistor. 


Input Offset Current 

The difference in the currents into the two input 
terminals when the output is within a specified voltage 
range. 


Voltage Gain 
The ratio of the change in output voltage to the 
change in input voltage producing it. 


Common Mode Rejection Ratio 
The ratio of the input voltage range to the maximum 
change in input offset voltage over this range. 


Supply Voltage Rejection Ratio 
The ratio of the change in input offset voltage to the 
change in supply voltage producing it. 


Input Voltage Range 

The range of common mode voltage'on the input 
terminals for which operation within specifications is 
assured. 


Output Leakage Current 

The current into the output terminal with a given 
output voltage and input drive equal to or greater than 
a specified value. 


Output Sink Current 
The maximum negative current that can be delivered 
by the comparator. 


Saturation Voltage 
The low output voltage level with a given sink cur- 
rent. 


Overdrive 

The input step voltage of specified size drives the 
comparator from some initial input voltage to an input 
level just barely in excess of that required to bring the 
output from its high or low state to the logic threshold 
voltage. 
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SELECTION GUIDE 


Operating 
DEVICE ORIGINAL Temperature DESCRIPTION PACKAGE 
Range [°C] 


pwPC271C 8 Pin Molded DIP 
wPC271ED 8 Pin Cavity DIP 

pPC271G Single High Speed Precision 8 Pin Molded Flat 
uPC311C 8 Pin Molded DIP 
uPC311G 8 Pin Molded Flat 


uPC272C 14 Pin Molded DIP 
uPC272D 14 Pin Cavity DIP 


8 Pin Molded DIP 
Dual Low Power 8 Pin Cavity DIP 
Single Supply Operation 8 Pin Molded Flat 

8 Pin Molded DIP 

8 Pin Molded Flat 


14 Pin Molded DIP 
Quad Low Power 14 Pin Cavity DIP 
Single Supply Operation 14 Pin Molded Flat 

14 Pin Molded DIP 

14 Pin Molded Fiat 


yuPC277C 
uPC277D 
uPC277G 
uPC393C 
uPC393G 


uPC177C 
uPC177ED 
uPC177G 
uPC339C 
uPC339G 





uPC272G 319 Dual High Speed 14 Pin Molded Flat 
uPC319C 14 Pin Molded DIP 
“uPC319G 14 Pin Molded Flat 


ELECTRICAL CHARACTERISTICS 
Supply Voltage loc MAX. | Vio MAX. | lio MAX. | Ip MAX. | Av TYP. | td TYP. | VoL MAX. | PAGE 
MIN. [V] | TYP. (V] [mA] [mv] [nA] [nA] [dB] [ns] [V] 
BEaae : 


12.5 


+2* 


* Not guaranteed 
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uPC271 / 311 


Precision Voltage Comparators 





GENERAL DESCRIPTION FEATURES 

The wPC271/311 are voltage comparators that has ® Operates from single 5 V supply 
input currents more than a hundred times lower than Maximum input current: 250 nA 
Maximum offset current: 50 nA 
Fast transient response: 200 ns TYP. 


LM311 Direct Replacement 


device like conventional standard type of 710. It is also 
designed to operate over a wide range of supply voltages; 
from +15V op amp supplies down to the single 5 V 
supply used for IC logic. Its output is.compatible with 
HNIL, DTL and TTL as well as MOS circuits. 

Two kinds of ICs are available according to reliabi- 
lity, the wPC271 for industry, the wPC311 for com- 
mercial. 


EQUIVALENT CIRCUIT ORDERING INFORMATION 


“MPC271ED 


BALANCE © reat 
BALANCE/ © 4 


STOBE 6 com 
aa 8 pin Ceramic DIP 


(Dual In-Line Package) 


BPC271C/uPC311C 


ml 


"8 pin Plastic Molded DIP 
(Dual In-Line Package) 


oPC271G/uPC311G 


<< 


8 pin Plastic Molded Flat Package 
(MINI FLAT iC) 


OUTPUT 


BALANCE/ 
STROBE 


5 | BALANCE 
pPC271ED 


wPC271C/pPC271G 
uPC311C/uPC311G 
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uPC271/311 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


PARAMETER pwPC271 pPC311 UNIT 
Voltage between Vt and V— a ee 
Output to Negative Supply Voltage a ee 
0 
5 
















20 
3 

: 
360 


36 
+30 
+15 
350 
440 
Sat D _— Package —20 to +80 °C 
Operating Temperature g CorG Package —20 to +70 
: aT D Package —55 to +150 PF 
n 
ssoleae Fempel ature merg CorG Package —55 to +125 | -55to +125 | 


—55 to +125 
Note 1. For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage. 
* See thermal information in chapter 11. 







* 
Power Dissipation 


3 
fa 


° 


a 





ELECTRICAL CHARACTERISTICS (Ta = 25°C, V* 5 +15 V) 























Fnpak Ofer Vonage |__| 20] 75 | mv _|VFvs bv~s0V m<mOR_| 
Finout Ofer Curent [| 60 [60 map 
input ies Curent 10020 [raf 
[Votege Gain 00 Wi OR 
FResponse Tine || 200_| | ne | Input stp 100 mV, Owerarhe mV 
stn vee [ore [18 [vv on. or 
[swrobe ON Gurrent || 30 |_| mA : | 
[Outout Laskage Curent [| 02 | 60 | nA [Vu i0mv, Von3BV 
Posiive Supply Curent 61] 78 ma | CS 
TNesstve Supply Curent [aa] 80_[ ma 
ome vores ff LY vt_v—=5~30 V, Rs<50 kQ, TA=0~70°C 
Input Offset Current | | 70 {nA 
Fnput Bie Current | |] 300_[ na f 
Finput Votage Range a] vp 
[Saturation Voltage TL 0.23 | 04 | V [VI>4.5 Vv, V~=OV, VinS—10 mV, lo=8 mA 
OFFSET NULL ve STROBING 


INCREASING INPUT STAGE CURRENT 





125 


uPC271/311 





Open Collector Output Emitter Follower Output 
+ + 
OV OV 





TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C) 


INPUT BIAS CURRENT INPUT OFFSET CURRENT 
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uPC271/311 


COMMON MODE LIMITS TRANSFER FUNCTION 


+ 





> 
18 
n> > 
E 
2 Ww 
a 2 
a a 
g Q EMITTER 
z = FOLLOWER 
+0.4 
g ; = OUTPUT 
2's is 
26 a Ri = 600 2 
O > 402 
ne 
0 10 20 30 40 50 60 70 80 -1.0 -0.5 0 0.5 1.0 
AMBIENT TEMPERATURE — °C DIFFERENTIAL INPUT VOLTAGE — mv 


RESPONSE TIME FOR VARIOUS INPUT OVERDRIVES RESPONSE TIME FOR VARIOUS INPUT OVERDRIVES 





0 0.2 0.4 0.6 
TIME — ys 


INPUT VOLTAGE — mV OUTPUT VOLTAGE — Vv 
INPUT VOLTAGE — mV OUTPUT VOLTAGE — V 


RESPONSE TIME FOR VARIOUS INPUT OVERDRIVES 
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tite ae 
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| PT vey TT 
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TIME — us TIME — us 
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yPC271/311 


OUTPUT SATURATION VOLTAGE 


> 
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uw 
< 
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oO 
> 
Zz 
Ss 
rang 
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e 
8 
n 
OUTPUT CURRENT — mA 
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SUPPLY VOLTAGE — V 


LEAKAGE CURRENTS 
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LEAKAGE CURRENT —A 


AMBIENT TEMPERATURE ~— °C 


128 











SHORT CIRCUIT CURRENT — mA 


SUPPLY CURRENT — mA 


OUTPUT LIMITING CHARACTERISTICS 





OUTPUT VOLTAGE — V 


SUPPLY CURRENT 


POSITIVE SUPPLY 
OUTPUT LOW 


= 


POSITIVE AND 





AMBIENT TEMPERATURE — °C 


Power Dissipation — W 


uPC272 / 319 


High Speed Dual Comparators 





GENERAL DESCRIPTION FEATURES 

The pPC272/319 are precision high speed dual ® Operate from Single 5 V Supply 
comparators designed to operate over a wide range of @ Typically 80 ns Response Time at +15 V 
supply voltage down to a 5 V logic supply and ground. @ Open Collector Output 
Further advantage, they have excellent input characteris- @ Minimum Fan-Out of 2 Each Side (TTL) 
tics and direct drive capability to all the popular logic @ High Common Mode Slew Rate 
families. @ LM319 Direct Replacement 


Two kinds of ICs are available according to the relia- 
bility, the wPC272 for industry, the wPC319 for com- 
mercial. 


EQUIVALENT CIRCUIT ORDERING INFORMATION 


yuPC272D 


‘a 


14 pin Ceramic DIP 
(Dual In-Line Package) 


MPC272C/uPC319C 


14 pin Plastic Molded DIP 
(Dual In-Line Package) 


MPC272G /uPC319G 


<é 


14 pin Plastic Molded F lat Package 
(MINI FLAT IC) 


B -INPUT 
B +1INPUT 


3} GND 4pc272D 


pPC272C/uPC272G 
uPC319C/4PC319G 
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pPC272/319 


ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


PARAMETER 
Voltage between v* and V7 
Output to Negative Supply Voltage 
Ground to Negative Supply Voltage 
Grund to Positive Supply Voltage 
Differential Input Voltage 


yPC272 yPC319 






Vv 


w 
o 
Ww 
oO 





N 
ol 


fe i Le 


aa 
H+ 


Input Voltage (Note 1) +15 +15 
D Package 
* 
Power Dissipation Cc Package 


G Package 


Operating Temperature Range seve’ 

200 +70 
—56 to +150 
“55 10 H125 


Note 1, For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage. 
* See thermal information in chapter 11. 


Output Short Circuit Duration 


0 to 70 


Storage Temperature Range 
oo : —55 to +125 








ELECTRICAL CHARACTERISTICS (V* = +15 V, Ta = 25°C) 


CONDITIONS 
t= 45 V ~ +15 V, Rs <50kQ 


vi =+15V 
V+2>4.5 V, V—=0V, Vin <—10 mV, lo<3.2 mA 





Single Supply vtiyt <18V) 





Vr Lr <36V) 





V"(V3-25V) 
+ -_ _ 
(v"-Vv <36V'V,,—V <36V) 
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puPC272/319 


TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C) 


INPUT CURRENTS INPUT CHARACTERISTICS 


INPUT BIAS CURRENT — nA 


| 
= 
2 
us 
x 
oc 
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oO 
- 
~ 
a. 
< 





DIFFERENTIAL INPUT VOLTAGE — V 


TRANSFER FUNCTION 


vieti5 V 


OUTPUT VOLTAGE — V 





COMMON MODE LIMITS — V 





Oke — 
-1.0 -0.8 0.2 t0.2 10.6 +1.0 


AMBIENT TEMPERATURE —°C DIFFERENTIAL INPUT VOLTAGE — V 


a fab TIME FOR VARIOUS INPUT OVERDRIVES hit at TIME FOR VARIOUS INPUT OVERDRIVES 





INPUT VOLTAGE — V OUTPUT VOLTAGE — V; 
INPUT VOLTAGE — V OUTPUT VOLTAGE — 
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uPC272/319 


RESPONSE TIME FOR VARIOUS INPUT OVERDRIVES RESPONSE TIME FOR VARIOUS INPUT OVERDRIVES 
6 


Z2aee ee viat15 V (eae ae ay a Se 
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uPC272/319 


G4 
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SS 






" BESRES 
seseeicaeateese 
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uPC277 / 393 





Low Power Dual Comparators 


GENERAL DESCRIPTION 

The pPC277/393 are dual comparators which are 
designed to operate from a single power supply over a 
wide range of voltage. Operation from split power sup- 
plies is also possible and the power supply current drain 
is very low. Further advantage, the input common-mode 
voltage includes ground, even though operated from a 
single power supply voltage. ; 

Two kinds of {Cs are available according to reliability, 
the uPC277 for industry, the 4PC393 for commercial. 


EQUIVALENT CIRCUIT 


1/2 CIRCUIT 


CONNECTION DIAGRAM (Top View) 


uPC277D 
uPC277C/pPC277G 
pPC393C/uPC393G 
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FEATURES 


OUTPUT 








Input Common-Mode Voltage Range Includes 
Ground 
Wide Power Supply Range 
Single Supply 2 V to 36 V DC 
Dual Supplies +1 V to £18 V DC 
Low Power Consumption 
Compatible with All Forms Logic 
LM393 Direct Replacement 


ORDERING INFORMATION 


uPC277D 


ia 


8 pin Ceramic DIP 
(Dual In-Line Package) 


MPC277C/uPC393C 


FS 


8 pin Plastic Molded DIP 
(Dual In-Line Package} 


HPC277G/uPC393G 


<4 


8 pin Plastic Moided F lat Package 
(MINI FLAT IC) 





ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 


















[ Waage between VFandV-—SSCSC~C~“~*~“~‘“s~dSSCiSSSC*dSC CC 

[Differential input Voltage —=S=SC~=~“~*‘“~*S*~“~*~dtCSCi i 

[Common Mode input Voltage ——=S~*~*~“~*~*~*~dC TOGO TOG 
Tb Package fo 

Power Dissipation” =. ee 
PG Package [aaa 

[Output Short Gireuitto Ground _——=—S~S~S~S~S~S~S~*dCSCnfnito YC ninite | sd 

crc 

[ Sone Terpeaue nares bewa tae cena | eae] 


* See thermal information in chapter 11. 


ELECTRICAL CHARACTERISTICS (Ta = 25°C, V* =5v) 


input set Voltage S| Sd’ «2 8 | mV | VomTAV, Var =14V, Ren08 

Finput Bias Curent ———~S~YSCSC~*ir S| WA [Vom tAV 
nput Offset Curent Ts [80 [na [vowtav 
[Common Mode Input Valage Range | 0 | [ve-t8| v | SCS 
Supply Gurren fee, a [mA Ae= SCS 
[Voltage Gain —SSSCS~dCSC~‘iz‘ Od te SCSCSC~C~*Y 
[Large Signal Response Tine | 13 | | wm |Rr=S1kVms6V +s 
FOutput Sink Current || 16 | | mA_| Vey =1V, Ving = OV, VoST.8V 
Ere aL a TST 
[Output Leskage Current | [01 [| wA_|Viyy=1V. Ving) = OV. Vo=5V 

























TYPICAL APPLICATIONS 
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uPC277/393 


TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C) 


SUPPLY CURRENT ~ mA 


SATURATION VOLTAGE ~— V 
° 


0.01 


RESPONSE TIME FOR VARIOUS INPUT OVERDRIVES 


OUTPUT VOLTAGE — V 
INPUT VOLTAGE — mV 
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SUPPLY CURRENT 





SUPPLY VOLTAGE — V 


OUTPUT SATURATION VOLTAGE 





OUTPUT SINK CURRENT — mA 


100 mV Input Overdrive 


= 
Ae Ae 


fete sy ee 





OUTPUT VOLTAGE - V 


INPUT VOLTAGE ~— mV 


INPUT BIAS CURRENT 


INPUT BIAS CURRENT — nA 





SUPPLY VOLTAGE — V 


RESPONSE TIME FOR VARIOUS INPUT OVERDRIVES 


5 mV Input Overdrive | | 


lel 

Cope Ee 

HT... Ei 
CA 
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GENERAL DESCRIPTION 

The ywPC177/339 are quad comparators which are 
designed to operate from a single power supply over a 
wide range of voltages. Operation from split power sup- 
plies, is also possible and the power supply current drain 
is very low. Further advantage, the input common-mode 
voltage includes ground, even though operated from a 
single power supply voltage. 

Two kinds of ICs are available according to reliability, 
the uPC177 for industry, the uPC339 for commercial. 


EQUIVALENT CIRCUIT 


1/4 CIRCUIT 


CONNECTION DIAGRAM (Top View) 


output B FE 4) OUTPUT C 


OUTPUT D 


GND (V>) 
D +INPUT 
D -INPUT 
C +iNPUT 
C -INPUT 


uPC177ED 
uPC177C/p~PC339C 
uPC177G/pPC339G 








uPC177 / 339 


Low Power Quad Comparators 





FEATURES 
@ Input Common-Mode Voltage Range Includes 
Ground 
@ Wide Power Supply Range 
Single Supply 2 V to 36 V DC 
Dual Supplies +1 V to +18 V DC 
@ Low Power Consumption 
@ Compatible with All Forms Logic. 
® Open Collector Output 
@ LM339 Direct Replacement 


ORDERING INFORMATION 


uPC177ED 


14 pin Ceramic DIP 
(Dual In-Line Package) 


OUTPUT 


MPC177C/uPC339C 





14 pin Plastic Molded DIP 
(Dual In-Line Package) 


HPC177G /uPC339G 


<A 


14 pin Plastic Molded Flat Package 
(MINI FLAT IC) 
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uPC177/339 


ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


wm 
ae eee 

a eed 

108 

= 

Dea aaa 

60 J 


Output Short Circuit to Ground aoe 
Package =1080 | —~*d 
Operating Temperature Range a 
ern , Cor G Package =20 to +70 
Package -—20t0+80 | —- | 
ee ae | D Package 
CorG Package —55 to +125 —55 to +125 


* See thermal information in chapter 11. 




















* 
Power Dissipation 









ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vt =5 V) 


CHARACTERISTIC MIN. | TYP. | M UNIT CONDITIONS 




























input Offset Voltoge || 2 | 8 mV 
ETE FC 
inp Ofer curent aes eo ma voy 

[comon Mode Input Vottge Range | 0 | [vemis[ v | 
[Supply Curent ———SsSSCS*=~—tC<‘“‘dO:*Y OC mA Ae CSC~* 
FVoltageGain. ——S~sS~*‘dt OT SSC*d mv [pte SSCSCSC“‘“‘*S*S~*S 
Large Signal Response Tine [+13 || ws [RL =5.1K0, Ve =eV 
FoutnutSingcurent | 6 | 16 | | mA _| Viyey 1 V. Vy = OV, Vo STV 
[Seturation Voge «|| 02 | Od [VL Vey =1V, Vins) = OV, be = 3A _| 
fOutput Leakage Curent | fot] | pA _| Vivwy=1V, Vie =OV, Vom BV 





TYPICAL APPLICATIONS vt 





sign ; : 
Veer TO~ V'-1.5V iE y 


= ~ + 
REF = 9 Vi -1.5V 
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uPC177/339 


TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C) 
SUPPLY CURRENT INPUT BIAS CURRENT 


SUPPLY CURRENT — mA 
INPUT BIAS CURRENT — nA 





SUPPLY VOLTAGE — V SUPPLY VOLTAGE — V 
OUTPUT SATURATION VOLTAGE RESPONSE TIME FOR VARIOUS INPUT OVERDRIVES 


5.0 mV Input Overdrive 


ics 
aaa Ane Ree 


+5V 
VIN 


° 





0.01 


SATURATION VOLTAGE — Vv 
INPUT VOLTAGE — mV 
OUTPUT VOLTAGE — V 





0.01 0.1 1 10 100 
OUTPUT SINK CURRENT — mA 





RESPONSE TIME FOR VARIOUS INPUT OVERDRIVES 


ae 100 mV Input Overdrive Fail ol 
betes ilo N |e Sate le giles 
et fee EE TT 
Be ane ae 


INPUT VOLTAGE — mv 
OUTPUT VOLTAGE — Vv 
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uPC603 





High Performance 6 Bit D/A Converter 


GENERAL DESCRIPTION FEATURES 

The wPC603D is a monolithic D/A converter for con- ® Linearity Error 0.4% (% LSB of 6 Bit) MAX. 
verting 6 bit binary coded digital signal into an analog Response Speed 3 us MAX. 
output voltage signal. The reference voltage, weighted Temp. Coef. at F.S. 160 ppm/C MAX. 


Input Level TTL, DTL Level, Active Low 
The output voltage range can be applied to any of the 


current source, current switch, output operational 
amplifier etc. are integrated in the chip, making the com- 
posing of D/A or A/D conversion systems easy. 3 following ranges: 
0 to 10 V,—5 to +5 V,-10 Vto +10 V 
@ A built-in output short-circuit protection circuit is 
provided. 
@ Possesses a linearity equivalent to that of a 7 bit 
converter, and can be used as a 7 bit D/A converter 
by the addition of external circuits. 


EQUIVALENT CIRCUIT @ Pin for Pin compartible with PMI’S “DAC-01C”. 


Current Scale ORDERING INFORMATION 


Adder Setting 


HPC603D 


Analog 
Output 


14 pin Ceramic DIP 
(Dual In-Line Package) 








4) F.S. Adjust 


Bipolar/Unipolar 


Current Adder 


ic) F.S. Range Setting 


18} Analog Output 





puPC603D 
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uPC603. 


ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


input Vata 
ea 
















Output Short Circuit Duration 
Operating Temperature Range D Package —20 to +80 
D Package —55 to +150 





Storage Temperature Range 















| | 0 | %FSR | Fig. 1,2,3 
| | 0.48 | %FSR_ | Fig. 1, 2,3 Ta=—20~ +80°C 


ppm/°C | Fig.1 each Bit “ON” after full scale adjust 
: Fig. 1 each Bit “OFF” without F.S. adjust 


Bipolar Fig. 2; +5 V output without F.S. adjust 
(Note 3) 
| mv | Fig. 3; £10 V output without F.S. adjust 


Linearity Error 










Analog Output 
Offset Voltage 










Cv fewer 
Bit “OFF” 
OV<Viyy <5V 


Rv_ =2 kQ Fig. 1; without F.S. adjust 








Fig. 2; +5 V Range 
Ry, =2 kQ without Offset adjust and F.S. 
adjust 





Analog Output 
Full Scale 
Voltage 

















Fig. 3; +10 V Range 
Ry =2 kQ without Offset adjust and F.S. 
adjust 






—9.86 Vv 








0.15 |%FSR/V |}412 V<Vvi<+18V 


Error < % LBS, RL //C_ =5 k//30 pF 


Note 1. %FSR and ppm FSR are the percentage and parts per million against full scale, respectively. 

Note 2. The average value of the differential coefficient at Tc = —20 to +80°C. 

Note 3. Care should be taken, since the temperature drift after bipolar offset adjustment has been made will become . 
larger for ICs in which the offset voltage of the bipolar analog output is larger than the LSB value. 

Note 4. The input is active ‘Low’. 

Note 5. When the load capacitance exceeds 30 pF there is a possibility of oscillation. 


mV 
mV 
mV 
V 
Vv 
vA 
Vv 
Vv 
V 
V 
mw 


ac 
ce 
Bipolar 





STANDARD CONNECTION 
1. Unipolar Operation 


Fig. 1 Output 0 to 10V Range 





500 @ 
-15V 0 
ae is Analog Output Digital Input 
4131211109 8 Vo ee ney Code 
d uPC603D ctive Low 
F.S. Adjust i G09 4eR BD 
0 +15V Example 
Input Output 


111111 = 0.00V 
100000 = 4.92V 
011111 =5.08V 
000000 = 10.00V 


3. Bipolar Operation (2) 


Fig. 3 -10V to +10V Output 
Bipolar Offset 






“15 Vo go, WW 0 415 V Input 6 Bit Offset 
0.01 y Binary Code 
ne Analog Output Active Low 
re: Vo 
ES. a 1413121110 9 8 Example 
Input Output 
errr 111111 = -10.00V 
100000 = -0.16V 


011111 =+0.16V 
000000 = +1G.00V 


OTHER EXAMPLES OF APPLICATION 
Fig. 4 Compensation against Capacitive Loads (1) 


100 pF 
Ho © The IC is stable against capacitive 


loads of less than 100 pF. 
" 
uPC603D 


© Care should be taken, since the settling 
time will increase to about 5 usec. 
Fig. 5 Compensation against Capacitive Loads (2) 







ed only to the 0 to 10V 
and +5V output ranges. 
It is possible to connect 
such operational amplifi- 
er as pPC159A, etc. to 
the 8 pin as a voltage 
follower. 


SC97A o 


Output 


9+15V o This method can be appli- 


uPC603 


2. Bipolar Operation (1) 


Fig. 2 Output -5V to +5V Range 






Bipolar 
5002 Offset 
ae BV Digital Input 
eles analog © Bit Offset 
Output Binary Code 
of " Active Low 
1413121110 9 8 vo 
. Adjust 
F. S. Adjus uPCEuaD exansie 
1234567 ious Simul 


111111 = -5.00V 
100000 = -0.08V 
011111 =+0.08V 
000000 = +5.00V 





Fig. 6 7 Bit D/A Converter 


-15Vo 







3M 


Analog Output 


1413 121110 9 8 
uPC603D 
1234567 






o The linearity error can be 
reduced by adjusting the 
3MNQ resistor. 






MSB Ao 
Bo oO The output voltage may 
be set to any of the 3 
Eo ranges, with the circuits 
Fo of Fig. 1, 2, and 3. 

LSB Go 
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yuPC603 


CHARACTERISTIC CURVES 





Fig. 7 Output Response (1) Fig. 8 Output Response (2) Fig. 9 Glitch Waveform at % Scale 
ee 
i] Ss gs 
a Oe ee 
as Te 
. eae 
gi clef eilm aes 
oe ae es ee 
= ee . 
0 2 4 6 8 10 
Time (us) Time (us) Time (us) 
APPLICATION CIRCUIT —15V 









5 Analog Input 


: ; 0~10V 
1. Progressive comparison type 


A/D Converter 


Input :Oto 10V 
Output : 6 bit straight binary 
(parallel, serial) 


1413121110 9 8 
uPC603D 
1234567 


ry iS al D eal wal oH 
- FEI -F - FE D-F D-FE 
c 
= Loca Leer Leics | Lsat rhe 
TL 
= 
== toe tooo 
Q, Q; O3Q, Qs Qs Q; Os J Ja Js Ja Js Jo 
CLOCK ; : Latch : 
— Enable 6Bit Latch 
8 Bit Ring Counter Q, Q, Q, Q, A; O, 
















| fe? 









MSB LSB 
Straight Binary, Series Output 
Note. D -FF is an Edge Trigger. Type Parallel Output 


Straight Binary 
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uPC603 


2. Tracking Type A/D Converter 


Input :0to 10V 
Output : 6 Bit Straight Binary 


50092 Analog Input 


0.01p 
a Comparator 


1413121110 9 8 
uPC603D 
1234567 














Up Down Counter 
Clock 





Clock st 7 
LSB MSB 
Straight Binary Output 
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uPC610 


Polarized 10 Bit D/A Converter 





GENERAL DESCRIPTION FEATURES 

The wPC610 isa high performance precision @ Full Scale Temp. 100 ppm/°C MAX. 
monolithic D/A converter for converting 10 bit binary @ Linearity Error 0.2% MAX. 
coded digital signal into an analog DC output voltage. (% of 8th Bit) 
All circuit blocks required for a D/A conversion system @ Setting Time 1.5 us TYP. 
are integrated on a single chip, making the composing @ Built-in band-gap reference voltage source. 
of a D/A. system easy. Futhermore, since the IC is @ Multiplying type. 
provided with reference voltage and reference input ®@ Sign-Magnitude binary code. 
terminals, multiplier type operation is also- possible. @ Low noise. 

@ Low power dissipation. 


EQUIVALENT CIRCUIT ORDERING INFORMATION 


uPC610D 


phe 18 pin Ceramic DIP 
input (Dual tn-Line Package) 
Digital o 
GND 


Sign Bit 


Reference 
Output 


ve 


Reference 
Input 


Output 
Analog GND 
V- 


Digital 
GND 


LSB 
uPC610D 
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“uPC610 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


PARAMETER 
Voltage between Vt and V~ 
Power Dissipation* D Package 
Analog Ground to Digital Ground 


Logic Input Voltage —5 to +15 





























Reference Input Voltage 0 to +7 
mA 


Reference Voltage Source Output Current 1.0 
Output Short Circuit Duration Indefinite s 
Operating Temperature Range D Package —20 to +80 zs 


C 
Storage Temperature Range D Package —55 to +150 so 


* See thermal information in chapter 11. 














ELECTRICAL CHARACTERISTICS (V* =+15 V, Ta = 25°C) 


[117 Bit_ Bipolar Operation 

PTT tit Unipolar Operation 
[Seting Time SSC*dPCSSC*idC SY OTs | Final Voluet20mv 
Full Scale Temperature | | 50_| 100 _| ppm/c | Using internal reference voltage source _| 
Estomeiwesl” [|e Toon | ures eat races ote noes 
Reference Input Bias Current | [100 | 600 | mA] 
Reference Input Siew Rate |_| 18 || vas | 
Zero Scale Offset Voltage +5 mV Signbit ‘ON’ Other bits “OFF” 


F.S. Output Offset 











CHARACTERISTIC 








Resolution (Note 1) 























































All bits “ON” R, 22 kQ 


y__ | Signbit “OFF” Other bits “ON” 
RL >2kQ 







Full Scale Output 
Voltage (Note 4) 





Note 1. Though the IC possesses a resolution of 10 or 11 bits, the linearity error is equivalent to 9 bits. In applications 
where perfect monotonicity is expected, employ the IC as an 8 bit D/A converter. 

Note 2, The average value of the differential coefficient at Ta = —20°C to +80°C. 

Note 3. The digital input is active ‘‘High’’ binary code. 

Note 4. The value when the internal reference voltage is directly applied to the reference input terminals. 
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uPC610 


TYPICAL APPLICATIONS 


1. Using internal reference voltage source 2. External reference and multiplier type 
MSB LsB Bie" v+ MSB tsa So" v4 


© 0.01uF 





















VREF 
re 4, 
10k et si peter 
R, O PC610 © Analog Output nput uPC610D 
Reference # . 
VREF Analog Output 
80k 0.01uF a 0.014F 
2 Analog GND © Digital GND Analog GND Digital GND aul 
Note: Use resistors with good stability for © Multiplying coefficient = 4.4 
R, andR a no 
: , Veg * 4.4X Vrce. Vue * 2-2* Vece 
o Sign + 10 Bit Binary code Visp ¥ 2-2* 2° x VREF 


Input Output 
Sign Magnitude 
1 1111111111 = 10V 
1 0000000000 = OV 
0 0000000000 = ov 
0 1111111111 = ~-10V 


TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C) 


+ 
Veer - Vo CHARACTERISTIC 


DIGITAL INPUT RESPONSE 




















CHARACTERISTICS 16 
= 
= 2 
Da w 10 
Ee O) 
2 < 
° 5 
Oo 
> 
o 5 5 
2 5 E 
5 5 
(@) 
Zo > 





0 5 10 15 20 25 


REFERENCE INPUT VOLTAGE (V) 


TIME (us) 


150 


OUTPUT VOLTAGE (Vv) 


Vo-0 UTPUT 
VOLTAGE (Vv) 


Veaer—REFERENCE 


VOLTAGE (V) 





Veer ~ Vo- CHARACTERISTIC 


REFERENCE INPUT VOLTAGE 


REFERENCE INPUT RESPONSE 
CHARACTERISTIC 





Time-us) 


OUTPUT NOISE VOLTAGE 


uPC610 
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uPC610 


APPLICATION CIRCUIT 
1. 8 Bit + Sign A/D Converter 
Successive Approximation Type 


GND-15 V+15V ‘Input 
e 9 9 o VIN +15V +5V 








Ale 


Q 
F 
q 


* D, Vin. V'IN and Vo show in case when an 
input equivalent to an output of "101110110". 







ABCDEFGHIJK 
12Bit Ring Counter + 






Latch 


Enable 9 Bit Register 


Sign LSB 
MSB Output 


=_2 
o 
NO 


uPC610 


2. Peak Detector (Positve/Negative) 





Positive 
GND-15 V +16 V input Negative CLOCK CLOCK if 1 f l j LS l f 1 f 1 | 1 f 1 j 1 J 1 

O O O VIN O O C.0. 
VIN 

FS 

* FS /2 

0 

Sign High 


o Incase of Sign ‘‘H’’ (Positive) 
o Thesteps at analog outputs are 
exaggerated from the actual ones. 


10 Bit Up Down 
Binary 
Counter 


0) O O 
Reset Sign MSB Analog Output 


oO 


Digital Output 


PRECAUTIONS FOR USAGE 


(1) 


(2) 


(3) 


(4) 


(5) 


In order to absorb surges and prevent oscillation, bypass the power supply terminals with a capacitor of about 
0.01 uF. 

In order to utilize the characteristics of the wPC610D in full, employ components of good stability for the full- 
scale adjustment resistor and the trimmer. 

In the case of capacitive loads, since the settling time may increase or oscillation may occur, the ~PC610D should 





be used with load capacitance of 100 pF or less. 

In the case of multiplier type operation, the output amplifier will saturate at: | Vaer | > 3 V. 

In this case the response time and power supply current will increase. 

Since the reference potential inside the 4PC610D is connected to the analog GND, common mode noise in regards 
to analog GND will present a direct error. 

Since analog GND and digital GND have independent circuits within the IC, when using, (if required), these should 
be connected together outside the IC. 


153 


uPC624 





8 Bit High Speed Multiplying D/A Converter 


GENERAL DESCRIPTION 

The wPC624 is a monolithic multiplying Digital to 
Analog converter featuring very high speed performance 
with outstanding applications flexibility. 

Advanced circuit design achieves settling time of 85 
ns. High impedance dual complementary current output 
allows simple resistor loads, voltage conversion circuit by 
op amp, and other applications. Further advantage, direct. 
interface to all the popular logic families is available by 
adjustable threshold logic inputs. 


EQUIVALENT CIRCUIT 


Vv’ Vic MSB 2nd 3rd 4th Sth 6th 7th LSB 
O @) O @ ©. O | O oO © 





CONNECTION DIAGRAM (Top View) 


THRESHOLD 
CONTROL 


lout 
i 
lout 

MSB 


2nd 
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FEATURES 





Wide range multiplying capability 

Wide power supply range £5 V to +18 V 
High output impedance and compliance 
Variable logic threshold 

Direct interface to TTL, CMOS, PMOS 
Differential current outputs 

Pin to pin compatible with PMI’'S DAC-08 


ORDERING INFORMATION 


yuPC624D 


16 pin Ceramic DIP 
(Dual In-Line Package) 


mPC624C 


16 pin Plastic Molded DIP 
(Dual In-Line Package) 





uPC624D 
pPC624C 


uPC624 


ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 







PARAMETER 
Supply Voltas 
Logic Inputs Vv 
Logic Threshold Control Voitage V 
Analog Current Outputs 
Reference !nputs 


Reference Input Differential Voltage 
Reference Input Current 


Power Dissipation * D or C Package 500 
D Package —20 to +80 
a on er een Oe °C 
Berne a ees : C Package —20 to +70 Ae 
D Package —55 to +150 
Storage Temperature Range 2 °c 
Cc Package —55 to +125 






5 
us * 
o °o 
< 
+ 
; : 


ol 
: 
> 


* See thermal information in chapter 11. 


ELECTRICAL CHARACTERISTICS (V* = 15 V, IREF = 2.0 mA, Ta = 25°C) 


CHARACTERISTIC MIN. 
Resolution 






4 
< 
me) 
= 
> 
as 
Cc 
= 
4 
| 
m 
n 
+4 
2) 
eo) 
Zz 
= 
a 
oO 
Zz 
n 


Monotonicity 


| 150 | ns | +% LSB, R_ <50 2 ON/OFF 


Ales S % LSB 
Veer = 10.000 V, R*per=5.000kQ 


Nonlinearity 

Settling Time 

Full Scale Temp. Coeff. 
Output Voltage Compliance —10 beeen] +18 
Full Scale Current 
Full Scale Symmetry 


Zero Scale Offset Current bf 202 | 2.0 vA 
V—-=5.0V 


Output Current Range ar an AD a Joao Vw eV 

Low Level Input Voltage | | 08 | Vic =0 V, Bit “OFF” 

High Level Input Voltage 20 | | | Vv | Vie =0V, Bit “ON” 

Low Level Input Current | | -2.0 | -10 | LA Vic =0 V, Vin =—10 V to +0.8 V 


High Level Input Current 0.002 10 BA Vic =0V, Vin = 2.0 V to 18 V 


Logic Threshold Range -10 | ss [#135 | VoL VrHe Vic t1.3V 
Reference Bias Current | | —3 HA 
Reference Input Slew Rate | 40 | 80 | — | mAs | Rrer S200 2, Cc=0 pF 

pisvR=l}| | 0.002 V-=-4.5Vto—18V, Inee=1 MA 


\t 


io 
LA 
(eo) 
+] NO 
a 
Oo; S 
5 
"13 
3/5) <3 
OQ 


=) 

N 
E 
E 
3 

> 























































Power Supply Current 
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uPC624 


TYPICAL APPLICATIONS 


Basic Positive Reference Operation 


0.1 #F |Vic MSB2nd. 





Rt per = RREF 
C =0.01 wF (Standard Value) 


Basic Negative Reference Operation 





*Minimum capacitor value for stable operation is given by 


Co = Rreer (kQ) x 15 (pF). 


Basic Unipolar Negative Operation 





Basic Bipolar Output Operation 


5th 6th 7th LSB 0 +10.000 V 
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IRer = 2.000 mA 


INPUT Vo (V) 
[862 | ooo | 296 | 0000 | 
0.0' 
oo2 | 600 | 












iRIEERERERME 

Crrerrrra | sae [0008 [292 | 008 
Proooooe; | vo0e | o9e« | 504 | -a92_ 
[recooo00 | 1.000 | o9e2 
Dortittiy | ose [1000 | «96 | 500 | 
Psosooo07 | ooo | 198 | -008 | 052 
[escese0s | oom | 1902 | ooo | 056 














IRerF = 2.000 mA 


Paa1111a1 | 190 | 0000 | -282 | +1000 | 
9) 











[voooe007 | 1008 | 09 | -o08 | +010 
[10000000 | 1000 | G92 | 000 | +008 
Porsrtiit | 902 | 600 | 4008 [000 | 
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Positive Low Impedance Output Operation Negative Low Impedance Output Operation 


+15 V 
0.1 pF 9 






5th 6th 7th LSB 





5th 6th 7th LSB 





6.000 k2_ 7, 


* For buffer amplifier, high slew rate op amp 
is recommended to obtain fast settling time. 





Comparator Connection Method for A/D Conversion 





Positive Analog Input Negative Analog Input 





uPC271D 


Vt=415V,1 


REF 
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Interfacing with Various Logic Families 
The logic threshold is set about 1.4 V above Vic. This enables TTL levels acceptance with aigieky pin 1 grounded. 
By placing an appropriate voltage at the logic threshold control pin (pin 1), various threshold values are available for 
the other logic families. 
TTL interface permission gives the interval logic threshold —4 mV/°C temperature coefficient. VtH=Vict14V 
—0,004 V x (Ta —25°C) 
Anti-temp. coef. circuits are shown as follows. 


20 kQ 


20 k 


t15V 
vr 
13 kQ 
28C943 280943 9.1 ka 
Vic 
V 39 ka Vi 6.2 kQ 0.1 uF 
.3ko Le . 
-5.2V 
CMOS, HNIL, NMOS ECL CMOS, HNIL (15 V) 


TYPICAL CHARACTERISTICS (Ta = 25°C) 
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OUTPUT CURRENT (mA) 


FULL SCALE CURRENT 


_ =~15V 
= -20 to +80°C 





FULL SCALE CURRENT 





OUTPUT CURRENT (mA) 














REFERENCE CURRENT (mA) 


-15 -10 -5 0 5 10 16 . 
COMMON MODE INPUT VOLTAGE RANGE (V} 


OUTPUT CURRENT (mA) RELATIVE OUTPUT (dB) 


POWER SUPPLY CURRENT (mA) 


REFERENCE tNPUT FREQUENCY 
RESPONSE 
5 


ALL BIT “ON” 








5 
0.1 0.2030.5 1.0 2.03.0 5.0 10 
FREQUENCY (MHz) 


REFERENCE AMP COMMON MODE 
RANGE 














0 

-16-12 -8 40 4 8 12 16 20 
REFERENCE COMMON MODE 
VOLTAGE (V) 


POWER SUPPLY CURRENT 


nee ee 


ra =1 mA) 
REF 
ee 





SEnAeTSOn 





NEGATIVE POWER SUPPLY (V) 


POWER SUPPLY CURRENT (mA) PROPAGATION DELAY (ns) 


POWER SUPPLY CURRENT (mA) 


HPC624 





LSB PROPAGATION DELAY 
500 


400 
300 
200 


100 


0 0.01 0.1 1.0 10 
OUTPUT FULLSCALE CURRENT (mA) 


POWER SUPPLY CURRENT 
0 








POSITIVE POWER SUPPLY (V) 


POWER SUPPLY CURRENT 











-20 0 20 40 60 80 
AMBIENT TEMPERATURE (°C) 
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A/D CONVERSION PROGRAM LIST 


0000 MVI A, 89H : CONTROL WORD FOR 8255 
0002 OUT (8255) : PROGRAM TO 8255 
0004 MVI B, 80H >: BIT POINTER INITIALIZE 
0006 MOV A,B : BIT SET WORD 
0007 BIT TEST OUT (PORT B) : BIT SET OUTPUT TO PB OF 8255 
0009 MOV C,A 
000A NOP 
000B IN (PORT C) : READ COMPARATOR 
000D RRC :Ag~>CARRY FLG 
OOOE Jc DEC POINTER : COMPARATOR TEST 
0011 MOV A,C 
0012 SUB B : BIT RESET 
0013 MOV C,A 
0014 DEC POINTER MOV A,B 
0015 RRC : DECREMANT BIT POINTER 
0016 JC RETURN : LSB WAS TESTED ? 
0019 MOV B,A 
001A ORA C > NEW BIT SET WORD 
001B JMP BIT TEST 
OO1E RETURN RET (MAIN PROGRAM) : CONVERSION END & RETURN TO MAIN 
PROGRAM 
PROGRAM MEMORY >. 31 BYTE 
CONVERSION TIME : 371 us (741STATE) MAX, 323 ys (645STATE) MIN (@ $= 2 MHz) 


WORKING REGISTER : B&C (C REGISTER; FINAL ANSWER MEMORY) 
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Precision 4 1/2 Digit Integrating A/D Pair 


GENERAL DESCRIPTION 

The “¢PC646D is the analog section of a precision integrating analog-to-digital (A/D) system. 

J-FET and bipolar transistors are combined on the same chip to provide a high input impedance unity gain buffer, 
comparator and integrator, along with J-FET analog switches. 

The uPC646D has sufficient resolution to construct up to a 4%-digit DPM is specifically designed for use with either 
the uPC647C BCD digital building block. 

The wPC647C is the control section of uPC646D internally 4%-digit up counter, decoder, data latches and BCD 
output circuit. 


FEATURES 

BPC646D Analog section 

High input impedance 10,000 MQ typ. 
Automatic offset correction 

Analog input range of +11 V with £15 V supplies 
Wide power supply voltage range £15 V to £18 V 
TTLand CMOS compatible logic 

pePC647C Digital section 

@ +5 V single supply operation 

@ TTLcompatible input and output 

@ BCD dynamic scan output 


SYSTEM BLOCK DIAGRAM 







Analog input 












Display 


BCD to 7 Segment 
Decoder and Driver 


Timing 
Circuit 


uPCB46D el 















Reference voltage pPC647C 


Offset correction capacitors 
Integrating components 


ORDERING INFORMATION 


pPC646D uPC647C 


16 pin Plastic Molded DIP 


i ic DIP 
1S pint Geren. (Dual In-Line Package) 


(Dual In-Line Package) 
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uPC646D BLOCK DIAGRAM 





Ld = Led = eal = 
1 2 3 5 6 7 8 9 
f+ Fee @ 28 = 8 
& 
uPC646D 
ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 
Power Supply Voltage Range vt +18 Vv 
Reference Input Voltage Range Vr 0 ~vt V 
Analog Input Voltage Range Va v-~vt V 
Control! Input Voltage Range Ve —-2~ +6 Vv 
Comparator Sink Current IsinK 10 mA 
Total Power Dissipation Pp 500 mw 
Operating Temperature Range Topt —20 ~ +70 °C 
Storage Temperature Range T stg ~—55 ~ +150 “C 


uPC646D RECOMMENDED OPERATIONAL CONDITIONS (Ta = 25°C, V* = +15 V) 


Refference Voltage 
Analog Input Voltage 


Low Level Logic Input Voltage 
High Level Logic Input Voltage 
Comparator Sink Current 


Operating Temperature 
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uPC646D ELECTRICAL CHARACTERISTICS (Ts = 25°C, V* = +15 V) 


CHARACTERISTIC 


CONDITIONS 





Vx =0 
Analog Input Current 


Analog Input Resistance 


—20°C < Ta <70°C 





MIN. | TYP. | MAX. | UNIT 
300 | 500 | pA 

| | ts [i 

| || to | na | 





10.000] | ma | 





Reference Inout Current 
i VR =11V 
Reference Input Resistance 


Offset Correction Voltage —Vp 


Offset Correction Current 


lo 
SR 
G 
sf 


Logic Input Current 


V 
Cc 
B 

2 








~—20°C < Ta<70°C, Va = 10 V 
Va =PG+1~11V 


Coc, , Coc,, Coc3 
—20°C < Ta<70°C 


1.0 
P {ft0 | aa | 
| | 10 | A 
| |ro00} [mo 

-2| [Vv _ 
pes lOO: aka 


V/us 








Power Supply Current 


Functional Description 

The wPC646D goes through the following 5 states 
during normal cycle: 1) Offset Correction; 2) Polarity 
Determination; 3) Initialization; 4) Ramp Unknown; 
5) Ramp Reference. 

Offset Correction Description (Figure 1) 

The Offset Correction scheme will drive the input-of 
the comparator to its switching threshold when the 
analog input is zero and the timing components, ‘RC, 
are bypassed. 

The Offset Correction input (OC) is driven high, 
closing switches S4—S9. 

The offset voltages are assigned as follows: Vos; — 
the input offset voltage of the buffer; Vog2 — the input 
offset voltage of A1; Vogs3 — the input offset voltage of 
A2; Voga — the input offset voltage of the comparator. 

S§ grounds the input of the buffer so that its output 
voltage is simply Vosg;. S6 bypasses R to keep the 
integration time constant, RC, from affecting the 
circuit operation. S4 makes the total equivalent input 
voltage to Al be — Vgs; — Vos2. S7 puts the op amp 
in a unity gain configuration with respect to the input 
of A2. S8 keeps the output voltage of the op amp at 
—Ve + Vosa = —Ve: (the Offset. Correction potential) 
since the comparator is placed inside the loop. C3 
samples the output of the —Vg generator. The voltage 
at the non-inverting input of A2 is —Vg — Vos: — 





Vos2 — Vos3 + Vosa = V1. Thus, the sum of the 
offsets is stored on C1, and the differential voltage 
across the comparator is zero. 

Polarity Determination (Figure 2) 

The simplified diagram of the wPC646D in the 
Polarity Determination state is shown in Figure 2. 
S5 and S3 are closed during this period. S65 grounds the 
buffer input and Vy (the unknown voltage) is applied 
through '§3 to the non-inverting input of Al. The 
equation that describes the op amp output voltage is 
given in Figure 2. When Vy is applied to Ai at t,, the 
output of the op amp slews to Vy and is integrated 
until tz, when S3 opens and S4 closes. At t2, Vout: 


1 ft 
slews down by —V leaving mele Vxdt — VB at 


the op amp output. 


Just before t,, the comparator senses the op amp 
output with respect to —Vg; the. comparator output 
goes high if Vx > 0 and remains low if Vx <0. 
Initialization (Figure 1) 

During initialization, the configuration is the same 
way as it is in the Offset Correction state and the op 
amp output is brought back to the Offset Correction 
potential —Vp-. 
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BUF OUT R OP AMP IN 


Eg oo ee 


AG 
— O— ~<) 
Ye i ee (eee 
Coct 
VR YX Coca Coc3 


ANALOG GND 


Fig. 1 Offset Correction Circuit 













V2 = -VgB + Vos4 


V1 =-Vgt Vos1~ 


-VB 


v 
Tio | 2 
Vs 


OP AMP OUT COMP OUT 
-Vp = -VgtVv 
‘al 8 B+ Yos4 
i Oe O 
> YOS4 COMPARATOR [ 
< i ne | 
CY) 
Vos2~ Yos3* Yosa $9 : | 
~VB 
@ | 
S4 $5 $6 S7S8 $9 
Vv 
ie on fo . 
-Vg  RU- PO/RU+ OC RR 
POWER DIGITAL 
GND GND 
~ {in-gt 
-Vo,+Vy +——f 4 Vldt : Ramp Unknown for Vy, 2 0 
Bi’ *x “ed t, x Xx 
Vout 


1 ft ree sia 
-Vn,¢+Vy +——J 2? Vydt : Polarity Determination 
Vet Vx taat ies 


OP AMP OUT COMP OUT 


-Vs fe PO/RU+ OC 


DIGITAL 
eNO GND 


Fig. 2 Polarity Determination Circuit or Ramp Unknown Circuit for Vy 20 


Ramp Unknown (Figure 2 and 3) 


= 0, S3 and S5 are 
closed, as shown in Figure 2, and Vy is applied to the + 
input of the integrator. If Vy < 0, the device is connected 
as in Figure 3 with S2 and S4 closed. Vx is now applied 
through the buffer to the — input of the integrator. In either 


In the Ramp Unknown state if Vy 


Ramp Unknown case, the op amp output ramps in the 
positive direction and Vy is applied to a high impedance 
J-FET input. 


Ramp Reference (Figure 4) 
In this state, the uPC646D is configured with switches 


$1 and S4 closed. The reference voltage, Vp, a positive 
164 voltage, is applied to the buffer input and the op amp 


output ramps down until Vout = -Vp: where the com- 
parator will trip. 

If Vx and Vp are assumed to be constant over their 
respective integration periods, the integrals of Figure 4 
are reduced to, 


Vx (tg —ts) Vr (ts — ta) 
RC ~— RC 
or 
Vx _ ts —ta 


Ve t4—ts 


Since tg—t3 = 4096 clock periods and ts—t, can 
be measured in clock periods, Vx/Vp_ = X/2'?, where 
X is a digital binary output representing an analog input 
Vx with respect to Vp. 


uPC646/647 









a2 1 
Vout*~¥B' + aS Vy dt: Ramp Unknown for Vy <0 


3 
BUF OUT R OP AMP IN c OP AMP OUT COMP OUT 





Fig. 3 Ramp Unknown for Vy <0 


= J t, t 
Vout BE? ae (se Misty PN gat 


BUF OUT R- OP AMP IN c OP AMP OUT COMP OUT 





DIGITAL 
GND 


*More accurately 


1 t, +d t, 
+——( J $ ° Viedtt+jJ*V dt) +6 
ae, R Se xa) 


Vout = VB: 


Where 6 is the incremental! voltage overdrive needed to fully switch the comparator 
and A is the sum of the additional time required to develop 5 and the comparator 
propagation delay. 


Fig. 4 Ramp Reference Circuit 


165 





ah 


‘uPC646/647 


uPC647C BLOCK DIAGRAM 






RESET 









Tt per poor 


frie] Efi] Ep fivio) A fing] Ep 


Eo 7 
LATCHLATCH-#—LATCH rs 












406 
2° 2' 2? 2' 10K SIGN 14 15 16 1 
LSD TSD SSD MSD 


p»PC647C ABSOLUTE MAXIMUM RATINGS (Ta= 25°C) 


PARAMETER SYMBOL MPC647C UNIT 







[Power Supply Voltage —=~=~“‘*‘“‘srSC«=C*dtC‘“‘CNNSCN#C#SOSC*C*‘CNSC#CNNSCSC*d 
[Total Power Disipation ——=~*~“‘“rtSC*éGSYSCSC~SSSC~idSCSCi 





uPC647C RECOMMENDED OPERATING CONDITIONS (Ta = 25°C, Vcc = +5 V) 


0 


[paramere ‘YT srmeoe_ |_| vr 
[Power Supply Voioge SiS BOY 
[iow Level Logcinput Vote Yu; 0 +f ——S=«dCSCi Pd 
3 [ves [Vv 
oe 
a ae 
a ate 

Oe ee 













UNIT 





Vv 
V 
V 
v 
[input Pose wrath awe 
c 
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Count Diagram 


BLANKING 
ZONE 


COMPLEMENT 
OuTPUT 
INTERVAL 


TRUE 
OUTPUT 
INTERVAL 


BLANKING 
ZONE 
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INTERNAL STATES 


POSITIVE 
OVERRANGE 


POSITIVE 
VALUE 


DISPLAY 
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NEGATIVE 
VALUE 
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OVERRANGE 
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na 
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pPC647C ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vcc = +5 V) 


CHARACTERISTIC SYMBOL 


Power Supply Current 








CONDITIONS MIN. | TYP. 
lo =0, Veg = +5 40.2 V 





High Level Output Voltage 


Output Sink Current 


Low Level Output Voltage 


Logic Input Current 





Comparator Delay Time 


Functional Description 

Counters: The uPC647C has four +10 counters, one 
+4 counter, and one +2 for a counter of 80,000 clock 
pulses. A ripple carry is provided and all counter flip- 
flops are synchronous with the negative transition of 
the input clock. The last flip-flop in the divider chain 
(+2 in the block diagram) triggers with the 0” to ‘1” 
transition of the previous flip-flop. The count sequence 
is shown in the first column of the count diagram. 

Reset: All counter stages are reset to “’0’’ and the 
INT flip-flop (driving the INT output) is set to ‘1’ on 
the first negative clock transition after a ‘‘0” is applied 
to the Reset input. The internal reset is removed on the 
first negative clock transition after the internal reset 
has occured and a ‘'1’’ has been applied to the Reset 
input. This timing provides an on-chip reset at least 
one clock cycle wide and a one cycle delay to remove 
reset before counting begins. 

Transfer: Data in the counters is transferred to the 
latches when the Transfer input is at ‘0’. If the 
Transfer input is held low the state of the counters is 
continuously displayed (see count diagram). Data will 
cease to transfer to the latches on the first positive 
clock transition after the first negative clock transition 
after a “1” is applied to the Transfer input. This pro- 
vides a transfer pulse at least one half clock cycle wide 
and a half clock cycle delay to remove the transfer 
signal before the counters change state. 


INT: The integrate output is used to set the charge 
time on a dual slope integrator. INT is ‘'1’’ from reset 


lec 
Vea lo source = 100 uA 
lo source = 100 vA j 


a 
or 





lo SINK =2MA 
I 





to the 18,000th clock pulse, then ‘‘0’’ until the next 
reset. The dual slope integrator is the voltage monitor- 
ing part of the external circuitry needed for a DPM. It 
charges a capacitor at a rate proportional to the meas- 
ured voltage while INT is ‘’1'’, then discharges at a rate 
proportional to a fixed reference as shown in the dual 
slope diagram. When the output of the integrator reaches 
OV a pulse is generated and fed into the Transfer input 
of the chip. As the dual slope diagram indicates, the 
number in the latches is proportional to the measured 
voltage. 


Multiplexing: The module 4 multiplex counter is trig- 
gered by the carry from the second decade counter, mak- 
ing the multiplex rate one hundredth the counting rate (4 
KHz for a 400 kHz clock). The LSD, TSD, SSD and MSD 
(least significant, third significant, second significant and 
most significant digits) outputs indicate by a low level 
which decade latch is displayed at the BCD outputs. 


Overrange Blanking and Sign: The data in the latch 
for the +2 counter is used to detect an out-of-range 
voltage. If this latch is ‘0’ the BCD and 10 k outputs 
are forced to all ‘1’s’’ and the SGN output is inverted. 
When the data in the overrange latch and the sign bit 
latch are ‘'1"’ the sign bit generates the 9’s complement 
of the decade latches and the complement of the 10k 
latch at the respective outputs. When the overrange bit 
is ‘1’ and the sign bit is “O’’ true BCD of the decade 
latches and the uncomplemented 10k latch appear at 
the outputs. 
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4% DIGIT INTEGRATING A/D CONVERTER TIMING 


OFFSET RAMP UNKNOWN RAMP REFERENCE OFFSET RAMP 
CORRECTION CORRECTION UNKNOWN 





1 2 3 17999 18000 


19999 
0 19999 / 19998 10 01 23 01 2 3 
oo SUIT Un NA. 
| 
RESET : i 


| 
INT l | 
| coseenaammeanemenmmemn 





oc , , | 
| 
RU- | 
aaa 
RR <a ity | 
DON'T CARE DON’T CARE 
comp XXXX \ DX OOO AXKAN 
OUT rf 
| 
TRANS A | 
INTERNAL tg 
TRANS ® 
[ a : 
DATA LATCH 
INTEGRATER OV _ _2.2-Vx. 
OUTPUT dT CR 
av _ 18 
( aT CR 
) 
-Vp -Vg 
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ANALOG 
INPUT 


filter 


+15 V 


REFERENCE eZ 
ra 


Lj 


uPC741C 


+4.0000 V 


+2.2000 V 


uPC646D 


analog building block 


pPCG646D, 647C 4% DIGIT INTEGRATING A/D CONVERTER 







+5V 
digit driver 


RRS 
Li 


uPC647C 


digital block 





clock generator 


h>0---f>0 
itiee ae 


100 p 10k uPB7447C 
BCD to 7 segment 
reset pulse generator 10 k decoder/driver 
10k 
>O SO) 


Estee at 


0.22 10k 
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* Junction temperature 
¥* Output Voltage accuracy +10% 
* Output Voltage accuracy +5% 


OPERATING 
DEVICE ORIGINAL | TEMPERATURE |VouT(V) . | PACKAGE 
RANGE (°C) | MIN, (W) 
uPC141C 305 | -20~480/-20~470 | 45~30 | 8.0 
305 0~+70 4.5~30 | 8.0 | 40 [0.05 
Fas [ #6 [7 [a for] om] | 
78108 * —20~+150 x 8 {105/30 [01 [08 [| | 
78L12_ | * -20~+160 #12 11451] 35 | 01 ea 
78L.15 * —20~+150 #15 1175] 35 | 01 0.8 
uPC78MO05H 78M05 —20~+80 | * 5 7 | 35 | 05 20 | 
yPC78M08H 78M08 —20~+80 * 8 |105|/ 35 | 05 20 | TO—220AB 
uPC78M10H = —20~+80 *10 |125| 35 | 05 20 | TO—220AB 
uPC78M12H 78M12 —20~480 | *12 | 145) 35 | a5 | m TO—220AB 
uPC78M15H 7eMi5.. | ~+~—20~480.~=S«| «Ok 15. «(1:175 | 35 | 08 20. | TO—220AB 
uPC78M18H emis | —20~480 | 18 21 | 35 | 05 20. | TO—220AB 
uPC78M24H 78M24. | ~~ ~—20~+80 *24 | 27 | 40 | 05 | 20 | TO—220AB 
7805 —20~+80 * 5 | 7 | 35 BE 1.0 TO—220AB 
uPC7808H 7808 —20~480. | * 8 |105| 35 | 1.0 TO—-220AB 
uPC7812H 7812 | -20~#80 | *12_—«([ 145 | 36 | 1.0 TO—220AB 
uPC7815H 7815 | 20-480 | 151175 | 35 | 1.0 20 | TO-220AB 
uPC7818H 7818 —~20~+80 * 18 21 | 35 | 1.0 TO—220AB 
uPC7824H 7824 —20~+80 | #24 27 | 40 | 1.0 TO—220AB 
uPC7905H 7905 —20~+80 *-5 | -7 | -35 | 1.0 0 | TO-220AB 
uPC7908H 7908 —20~+80 | ~*-8 [10.5] -35 | 1.0 
pPC7812H 7912 ~20~+80 *—12 |-145| -35 | 1.0 20 | TO—220AB 
cee 
uPC7915H 7916 —20~+80 | *-15 |-17.5] -35 | 1.0 
7918 —20~+80 | *-18 | -21 | -35 | 1.0 
uPC7924H 7924 —20~+80 * 24 al —40 
—20~+85 | Values depend on application circuits 
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Precision Positive Voltage Regulator 





GENERAL DESCRIPTION FEATURES 

The “PC141/305 are precision Voltage Regulator for ® Output Voltage adjustable from 4.5 V to 30 V 
a wide range of applications from digital power supplies ® Output Currents in excess of 10 A possible by adding 
to high stability analog circuitry... external transistors : 

Fast response to both load and line transients, small @ Load Regulation better than 0.1% full load with cur- 
standby power dissipation and freedom from oscilla- rent Limiting 
tions with varying resistive load and reactive load make ® DC Line Regulation guraranteed at 0.03%/V 
this type of regulator ideal for general purpose power @ LM305 Direct Replacement | 


supply systems. 


Two kinds of ICs are available according to re- 
liability the wPC141 for industry, the wPC305 for 
commercial. 


EQUIVALENT CIRCUIT | . ORDERING INFORMATION 


(3) UNREGULATED 
INPUT 


BOOSTER 


(1) CURRENT LIMIT 


R 
a 1.32 kQ REGULATED 
OUTPUT 
(7) CONPENSATION 


/SHUT DOWN 


uPC141D 


fea 


8 pin Ceramic DIP 
(Dual In-Line Package) 


(6) FEED BACK 


REFERENCE 
BYPASS 





BPC141C/uPC305C 


CONNECTION DIAGRAM (Top View) 


ml 


8 pin Plastic Motded DIP 
(Dual In-Line Package) 





uPC141D 
uPC141C 
uPC305C 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


PARAMETER 


uPC141 





Input Voltage 


uPC141/305 


uPC305 UNIT 





Input Output Voltage Differential 





Peak Output Current 





Power. Dissipation” 


Operating Temperature Range 


Storage Temperature Range 


Package —20 to +80 
Package —20 to +70 








Package 





| 


—55 to +150 











Package 


* See thermal information in chapter 11. 


ELECTRICAL CHARACTERISTICS 


CHARACTERISTIC 





—55 to +125 





—55 to +125 


CONDITIONS 





Input Voltage Range 





Output Voltage Range 





Input Output Voltage Differential 





Load Regulation 


0<lo<12 mA, Rsc = 182 





Line Regulation 


Vin — Vout <5 V 











Ripple Rejection 





141 A/D 
Temperature Stability 


ig — Vout > 5V 


Crer = 10 uF, f = 120 Hz 











—20°C <Ta<8s0°Cc 
—20°C <Ta<70°C 





o°Cc<Ta<70°C 





Feadback Sense Voltage 





Standby Current Drain 


10 Hz <f <10 kHz,Cper =0 








Crer = 0.1 uF 





Long Term Stability 














Standby Current Drain 


Crer : Bypass capacitor of Pin 5 
Rsc : Output current sense resistor 





VIN =40V 
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HPC141/305 


TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C) 
LOAD REGULATION 
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OUTPUT VOLTAGE DEVLATION (%) 


RELATIVE OUTPUT VOLTAGE (V) 


OURRENT LIMIT SENSE VOLTAGE (V) 


OUTPUT VOLTAGE DEVIATION (mV) 


‘LOAD REGULATION 





LOAD CURRENT (mA) 


CURRENT LIMITING 
CHARACTERISTIC 





0 10 20 30 «40 50 
OUTPUT CURRENT (mA) 


CURRENT LIMIT. SENSE VOLTAGE 
0.6 








0 20 40 80 
JUNCTION TEMPERATURE (°C) 


TRANSIENT RESPONSE 
ae Rgg=102 





TIME (us) 


OUTPUT VOLTAGE DENATION 
RESISTANCE (kQ) Se 


SUPPLY VOLTAGE REJECTION (%/V) 


WO! 
~ooa +} TAT AVA fe=28°¢ 
we 
\\ 






LOAD CURRENT (mA) 


OPTIMUM DIVIDER RESISTANCE 
a5 VALUES 








OUTPUT VOLTAGE (V) 


SUPPLY VOLTAGE REJECTION 





01 EEE Vour=10v 
0.06 +f Tg=25°C 
Pe SS =n 
SSL 
P———F — fe f——t 
SE A ERT GN DA BY EL 
0.005 —_—_+_ +--+ 4s aes a ee 
ee 







CCITT 
mnt 


10 20 50 
INPUT OUTPUT VOLTAGE DIFFERENTIAL (V) 





Cref=10uF 


0.002 F ¢ <120Hz ull 
5 


uPC141/305 





APPLICATIONS 
5 V-15mA REGULATOR 10 V-200 mA REGULATOR 
R; 138 R; 1.32 0.5W 





1A CURRENT REGULATOR 
15 V-1 A FOLDBACK CURRENT LIMIT 


R3 1.32 2W 





NEC cannot assume any responsibility for any circuits shown or represent that they are free from 
patent infringment. 
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uPC78L00 SERIES 





Three Terminal Positive Regulators 


GENERAL DESCRIPTION 

The »PC78L00 series are monolithic three terminal 
positive regulators which employ internally current limit- 
ing, thermal shut down, make them essentially indestruc- 
tible. They are intended as fixed voltage regulators in a 
wide range of application including local on card regula- 
tion for elimination of distribution problems associated 
with single point regulation. 


EQUIVALENT CIRCUIT 





CONNECTION DIAGRAM (Top View) 


FEATURES 

®@ Output current in excess of 100 mA 
No external component required 
Internal thermal overload protection 
Internal short circuit current limiting 


ORDERING INFORMATION 


uPC78LO00 


3 pin SIP 
(Single In-Line Package) 





uPC78L00 SERIES 





TYPICAL APPLICATION 


uPC78L00 





distance from power supply filter. 


ABSOLUTE MAXIMUM RATINGS 





Although no output capacitor is needed for 
stability, it does improve transient response. 
Required if regulator is located an appreciable 








input Voltage (uPC78L05/78L08) 30 V 
(uPC78L12/78L15) 35 Vv 
Internal Power Dissipation 800 mw 
Operating. Temperature Range —20 to +80 "1G 
Storage Temperature Range —55 to +150 esa) 
Lead Temperature Saldering 10 sec 260 ne 
Operating Junction Temperature Range —20 to 150 © i 


ELECTRICAL CHARACTERISTICS »PC78L05 
(Vin =10 V, lout = 40 mA, 0°C < Tj 


CHARACTERISTIC 


< 125°C, Cin = 0.33 pF, Coyt= 0.1 uF) 


MAX. | UNIT TEST CONDITIONS 





Output Voltage 


5.4 Vv 





Line Regulation 


200 mV 
150 


7VSVin S20 V 





Load Regulation 


8V<Vin <20V 
1 mAS loyt < 100 mA 


1TmAS lout <40 mA 





Output Voltage 


Quiescent Current IBIAS 


2k a 


Quiescent Current Change 











7V <Vin < 20V, 1MA <loyt <40 mA 
Vin = 10 V, 1 mA loyt <70 mA 

Tj =25 C 

Tj = 125°C 

BV <SVin < 20 V, lout = 40 mA 











Algias +}——+} 


Vin =10V,1mMA<loyt S40 mA 





NL | 


Output Noise Voltage 


[wv [Ta = 25°C, 10 Hz<f< 100 kHz 





Ripple Rejection 40 


a 


|e ‘| f= 120 Hz, 8V < Vin <18V, Tj = 26°C 





Temperature Coefficient 
of Output Voltage 





Vo/AT 








mV/C | loyt =5mA 








T 


Dropout Voltage 





zi 3 
7 =25°C 


Vv 





Short Circuit Current loshort 





mA 


Tj = 25°C 
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uPC78L00 SERIES 


ELECTRICAL CHARACTERISTICS uPC78L08 
(Vin = 14 V, lout = 40 mA, 0°C < Tj < 125°C, Cy = 0.33 uF, Cour = 0.1 uF) 


CHARACTERISTIC eee MIN. typ. (Max. UNIT TEST CONDITIONS 
Output Voltage 7.36 Tj =25°C 
200 | mv 10.5 V<Vin <23V 
200 | mv_| 1) =26°C ns 
11V<Vin <23V 
80 = ogc LL mAS lout < 100 ma 
1 mA < lout <40 mA 
7.2 8.8 | V__ | 10.5 V<Vin<23 V, 1 mA<IQyt<40 mA 
Output Voltage Vo et te NS oT 
=e 











Line Regulation REGin 





~— | NS 
aary 
qn 
(=) 
3 
< 





Load Regulation REG: 














7.2 xiN =14V,1 MAS lout < 70 mA 


a 


ae | mA | 1) =25°C 
Ee < 23 V, lout = 40 mA 


Quiescent Current Change Algias 
Output Noise Voltage NL EB 
Ripple Rejection 38 
















Quiescent Current IBIAS 








































Vin = 14V,1mAS Igyt <40 mA 
Ta = 25°C, 10 Hz <f< 100 kHz 
f = 120 Hz, 12 V< Vin <22V, T= 














25°C 











Temperature Coefficient 
Vo/AT nvr] lout =5 mA 
of Output Voltage OUT 


Se ee 














ELECTRICAL CHARACTERISTICS y»PC78L12 













ta = = 
MAX. ONT TEST CONDITIONS 
Tj = 25°C 





CHARACTERISTIC 
Output Voltage 










=—_— 
i 
© 





































Line Regulation 260 aT eae PHBL eves eee zi 
100_| 200 
10 
aa io 
cr aaa Rous mA < lout <70 mA 
pimewooes | ww a ER 








16 VS Vin S27 V, lout = 40 mA 
Vin = 19 V,1 MAS lout S40 mA 
Ta = 25°C, 10 Hz <f < 100 kHz 
f=120Hz,15V<Vin S25 V, Tj =25 C 


Quiescent Current Change 















V 


o|> 2 
No ony} 





Output Noise Voltage 


Ripple Rejection es 


Temperat Coefficient 
mperature Coeffici Vo/AT 
of Output foreenivonme 


Dropout |Dropout Voltage 


Short Circuit Current Somat 6 





E/3;3 
>| > 






mVPC | lout =5 mA 





T 
. 
u 
° 


V u = 25°C 
=25°C 















uPC78L00 SERIES 


ELECTRICAL CHARACTERISTICS »PC78L15 
(Vin = 23 V, lout = 40 mA, 0°C < Tj < 125°C, Cy = 0.33 nF, Coyt = 0.1 nF) 


CHARACTERISTIC _|SYMBOL UNIT TEST CONDITIONS 
Output Voltage Vo | 13.8 V | Tj =25°C 


















































Totnes ara, L130 [300 [mv 175 VE Vin <30V 
ine Regulation ii IN 20 V< Vin <30 V 

25 mV 1 mA < lout < 100 mA 
Load Regulati 
one mV 1m AX Ioyt < 40 mA 




























135 [ [165 | Vv [17.5 V<V\y<30V, 1 mA<IQyT<40 mA - 


13.5 16.5 V Vin =23 V,1 MAS loyt <70MA 
44 | 65 | mA | Tj 
6.0 | mA | Tj =125°C 
| sf 1.8 | mA | 20V<Vin <30 V, lout = 40 mA 
0.2 | mA | Vin =23V,1MAK<Igyt <40 mA 

90 

| 39 
a3 
i 


uV | Ta=25°C, 10 Hz <f < 100 kHz 

dB | f=120 Hz, 18.5 VEVin<28.5 V; T]=25°C 
mV/C lout =5HmMmA 

V Tj 


piso | | ma [o=2'c 





Output Voltage 


























Quiescent Current 





Quiescent Current Change Algias 















Output Noise Voltage 
Ripple Rejection 





















Temperature Coefficient 
of Output Voltage 
Dropout Voltage 


Short Circuit Current 





















TYPICAL CHARACTERISTICS (Ta = 25°C) 


WORST CASE POWER DISSIPATION vs. CURRENT LIMITING CHARACTERISTICS 
AMBIENT TEMPERATURE 












ele 

Ft 
ase is 
anne eee 
a a i 
ppp ie 
a 

EI 


0.6 












Pd—POWER DISSIPATION (W) 
Vo—OUTPUT VOLTAGE (Vv) 





20 40 60 80 100 0 50 100 150 200 
Ta—AMBIENT TEMPERATURE (°C) lb -OUTPUT CURRENT (mA) 
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uPC78L00 SERIES 





QUIESCENT CURRENT AS A FUNCTION 


OF INPUT VOLTAGE 
_QUIESCENT. CURRENT. AS A FUNCTION 


OF TEMPERATURE 





< 
£ 
= 
z 
uw 
a 
a 
> 
Oo 
bK 
Z 
uu 
is) 
Yn 
Z 
2 
a 
Y” 
ms 
0 
10 20 0 25 50 75 100 125 
Vin INPUT VOLTAGE (V) Ta~AMBIENT TEMPERATURE (°C) 


DROPOUT VOLTAGE AS A FUNCTION 


OF JUNCTION TEMPERATURE DROPOUT CHARACTERISTICS 











Vo OUTPUT VOLTAGE (V) 


DROPOUT CONDITIONS 
4VQuT 75% OF Vout 


Vo ea! NPUT OUTPUT DIFFERENTIAL (V) 




































































T,-JUNCTION TEMPERATURE (°C) Vi yTINPUT VOLTAGE (V) 
LINE TRANSIENT RESPONSE LOAD TRANSIENT RESPONSE 
5 fi Mstletcle ees olce a 
wy iet_| | [input voitace [ [| | = ool_|_| |toan current | | 
Pagel Oe ete sew ae Ne i SSE 
9 1ofpmt | fp a7 Se eee Rees 
Woe O 
OD 7.5 
a Ean | ce ae 
eal eae | Ee aa) ae) ee Fe 
5E — 27 Sees eees Sake 
ES i a ee ee a eee 
3 -tool_L_lourrur vourace| [-[~[~ 5 8 _,| [| orururvourace | 
oS Neyetcome TI $2 Reo TOT TT 
a Bae (RESISTIVE LOAD)| | [ | | |_| > = WOE eect, th le Wed 
Oe 8 . 6 8 10 12 0 10 20 30 40 #450 60 
TIME (ys) TIME (us) 
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RIPPLE REJECTION (dB) 


RIPPLE REJECTION AS A FUNCTION 
FREQUENCY 
Vv n78 V~18V 


BE t oyrn40 mA 


CoH 


10 50100 5001k 5k10k 50k100k 
FREQUENCY (Hz) 


100 
90 





uPC78L05.. 









80 
70 
60 
50 
40 












30 






20 










10 





OUTPUT IMPEDANCE (9) 


S999: 
ar 


uPC78L00 SERIES 


OUTPUT IMPEDANCE AS A 
FUNCTION OF FREQUENCY 







lout” 


4 
3 at eeniemi Coyt70-1 HF 


OIE 
sce He 








5k10k 50k 100k 


500 1k 
FREQUENCY (Hz) 


10 50 100 
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uPC78MO00H SERIES 


Three Terminal Positive Regulators 





GENERAL DESCRIPTION 

The uPC78MOOH series are monolithic three terminal 
positive regulators which employ internally current 
limiting, thermal shut down, and safe-area compensa- 
tion, make them essentially indestructible. They are 
intended as fixed-voltage regulators in a wide range of 
application including local on card regulation for elimi- 
nation of distribution problems associated with single 
point regulation. 


EQUIVALENT CIRCUIT 


132 


ae 


IN GND OUT 
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FEATURES 

@ Output current in excess of 0.5 A 
No external component required 
Internal thermal overload protection 
Internal short circuit current limiting 


ORDERING INFORMATION 


&uPC78MO0H 


3 pin SIP 
(Single In-Line Package) 





TYPICAL APPLICATION 


INPUT 
uPC78MXXH 


o OUTPUT 





Notes: * Although no output capacitor is needed for stability, 
it does improve transient response. 

** Required if regulator is located an appreciable 
distance from power supply filter. 


ABSOLUTE MAXIMUM RATINGS 


Input Voltage 


(uPC78M05H/08H/12H/15H/18H)35 


(uPC78M24H) 40 
Internal Power Dissipation Internally Limited 
Operating Tempuerature Range —20 to +80 
Storage Temperature Range —55 to +150 
Lead Temperature Soldering 10 sec 230 
Operating Junction Temperature Range 0 to 125 
Operating Junction Temperature Range 0 to 200 


uPC78MO00H SERIES 











°C (Continuous) 
°C (short term, 30 min. MAX.) 


ELECTRICAL CHARACTERISTICS »PC78MO5H (Vin = 10 V, lo = 350 mA, 0°C < Tj < 125°C) 


CHARACTERISTIC 








Output Voltage 





Line Regulation 


Load Regulation 





Quiescent Current 








Quiescent Current Change 





Output Noise Voltage 





| 7 V<Vin <20 V,5 MA<10<350 mA 
Tj = 25°C, 7V<Vin <25V, lo=200mA 





Tj =25°C,8 V< Vin 25 V, lo= 200 mA 


Tj = 25°C, 5 mA<lo <500 mA 
Tj = 25°C, 5 mA<lo<200 mA 





8V<Vin <25 V, lo = 200 mA 
5 mA § lo <350 mA 
Ta =25°C, 10 Hz <f < 100 kHz 











Ripple Rejection 


Tj =25°C, f= 120 Hz, 8V<Viy <18 V, 
lo = 300 mA 





Dropout Voltage 








Ta = 25°C 





Short Circuit Current 


| lo short 


Tj = 25°C, Vin = 35 V 





Peak Output Current 


lo peak 





Tj = 25°C 





Temperature Coefficient 
of Output Voltage 


| 





AVo/AT 
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‘u~PC78M00H SERIES 





ELECTRICAL CHARACTERISTICS pPC78M08H (Vin = 14 V, lo = 350 mA, 0°C, < Tj < 125°C) 


CHARACTERISTIC SYMBOL TYP. UNIT TEST CONDITIONS 

Output Voltage Vo [7.7 | 80 | 83 | Vv bers | 
| 76 | = | 84 | 10.5V <Vin<23 V,5 MA<10<350 mA 

Line Regulation BEG ee Sy. eee NOB evince lor ooms 
| 20 | j=25°C, 11 V <V iy 25 V,Ig=200 mA 

2 j= 25° 

Load Regulation REG. a u = Sess les cece 

a | 80 | Tj =25°C,5 mA<lo<200 mA 
j 
















3 








3 
< 









a 
| 10 | 
[Guiewent Current | Teas |_| 48 [60 | ma [ri=25% 


el 5 mA <lo<350 mA 


aes 
Ourpu Nowe Vonage [Nc || 82 | | aN | To=26°C, 10 He <1 < 100K 


2 | 
' a Tj = 25°C, f = 120 Hz, 
Dropout Voltage a x | 
Short Circuit Current Hloshort | | 260 | =| mA [T)=25°C, Vin =35V_ 





3 
> 









o 




















Peak Output Current lo peak | 10 | | A Tj =25°C 
AVo/AT 


Temperature Coefficient 
mV/C | lo=5mA 


ELECTRICAL CHARACTERISTICS »PC78M12H (Vinq = 19 V, lo = 350 mA, 0°C < Tj < 125°C) 
CHARACTERISTIC [SYMBOL ; UNIT TEST CONDITIONS 
OF 12. j= 25°C 
Output Voltage Vo [115 | Vv qj 
j 14.5 V<Vin<27 V, 5 MA<I0<350 mA 
Tj=25°C, 14.5 VV n<30 V, lo=200 mA 
Line Regula REGW | iy ee 
ire Remsaton | Rew | — ; a | T}=26°C, 16 VEViy <30 V, fo = 200 mA 


of Output Voltage 





120 Tj 


240 Tj = 25°C, 5 mA <lo < 500 mA 
Load Regulation REG, 2 my | J 5mAS<lo< m 
j 


= 25°C, 5 mA <lo < 200 mA 


}Quiescent Current gia. Tj = 26°C 


i os | 14.5 V< Vin <30 V, lo = 200 mA 
Quiescent Current Change Algias A 
| | 0.5 5 MA < lo <350 mA 
Output Noise Voltage rN [| | | wv | Ta = 25°C, 10 Hz <#< 100 kHz 
; Tj = 25°C, f = 120 Hz, 
Ripple Rejection 55 
ames aE fe | 15 V< Viv < 25 V, lo = 300 mA 
Dropout Voltage etd | of Vv Ta = 25°C 
ri ma [1 = 26°C, Vin = 36 


Short Circuit'Current Hloshort | 
Peak Output Current | lopeak | | . 


Te ature Coefficient 
mperature Coefficien AVo/AT 
of Output Voltage 


Ti = 26°C 





uPC78M00H SERIES 


ELECTRICAL CHARACTERISTICS y»PC78M15H (Vin = 23 V, lo = 350 mA, 0°C < Tj < 125°C) 


CHARACTERISTIC SYMBOL IT TEST CONDITIONS 


Tj =25°C 













= |= 
O|> 
Om |X 
= 
Zz 





~ 








































ay 
(oo) 


T Coeffici 
emperature Coefficient AVo/AT 
of Output Voltage - 








3 

< 
™~ 
oO 


Output Voltage vo ay 
u a 
ene 425{ _|15.75 17.5 V<Vin<30 V, 5mMA<10< 360 mA 
ee ae | 10 | 100 |, | Ti= 28°C, 17.5<Vin<30 V, lo= 200 mA 
reo g. INT {| 30 [| 50 | Tj = 25°C, 20<Viy<30 V, lo = 200 mA 
25 Tj = 25°C, 5 mA < lo <500 mA 
Load Regulati REG eae V 
Reatard : ey Tj = 26°C, 5 mA < lo < 200 mA 
Quiescent Current IBIAS | 48 | 6.0 | mA | Tj = 25°C 
7 17.5 V< Vin $30 V, lo = 200 mA 
2 105 5 mA < lo <350 mA 
Output Noise Voltage Ni | 90 | uV__| Ta= 25°C, 10 Hz <f< 100 kHz 
Tj = 25°C, f = 120 Hz, 
Ripple Rejecti 54 | 70 dB 
cath inisig 70 | 18.5 V< Vin <28.5 V, lo = 300 mA 
[Dropout Voltage | | | 20 || CV Ta = 26°C 7 
Short Circuit Current loshort | | 250 | | mA_| Tj =28°C, Vij =35V 
A 











Output Voltage V 


3 : 
Line Regulation REGin - 
Load Regulation 


Quiescent Current 





Quiescent Current Change 


21 V<Vin $33 V,5 MAS 10 S350 mA 
Tj = 25°C, 21 VEVin<33V, lo=200 mA 
Tj =25°C,5mA< lo <500 mA 

Tj =25°C,5mA< lo <200 mA 

Tj =25°C 

27V <Vin S38 V 

5 mA € lo <350 mA 





Output Noise Voltage Nu 


Ripple Rejection 


Dropout Voltage . 








Short Circuit Current 1o short 


Peak Output Current lo peak 


Ta = 25°C, 10 Hz <f < 100 kHz 
Tj = 25°C, f = 120 Hz, 

22 V < Vin <32 V lo = 300 mA 
Ta=25 °C 

Tj = 25°C, Vin = 35 V 











Tj = 25°C 








Temperature Coefficient 
of Output Voltage 





lo=5mA 
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HPC78MO0H SERIES 





ELECTRICAL CHARACTERISTICS »PC78M24H (Vix = 33 V, lo = 350 mA, 0°C < Tj< 125°C) 


CHARACTERISTIC . YMBOL YP UNIT ES) CONDITIONS 
































typ. |Max.| 
eee aa aac Tae 
. : 28 | (262 | 27 ane V, 5 mA<1o<350 mA 
7V<V 
Line Regulation REGin Pf 10 [100] mV Jaz C27 VEY INS V, 10% 20010 
|__| 60 | 50 | Te C, 28 VEVn<38 V, lo = 200 mA 
30 | 480 = 25°C, 5 mA<lo<500 mA 
Load Regulation REG | | 30 mV 
a oes 240 [fis = 25°C, 8 mA 10200 mA 
Quiescent Curent | tems || 50 [60| mA [ti-zc CS 
rf fos | 53 V < Vin <38 V, lo = 200 mA 
Quiescent Current Change Algias mA 
fos | [ema <10<360mA 
Output Noise Voltage PN. | 170 Pate Ta = 25°C, 10 Hz <f < 100 Hz 
= 25°C, f= 120 Hz, 
Ripple Rejection 
ea < 38 V lo = 300 mA 
eee et Ta= 28°C 
Short Circuit Current 250 | | mA | Tj = 26° C, Vin = 35 V 
Peak Output Current Mopek| | 10 || A [tea SSC~S 
T ture Coefficient 
eps enecomcies AVo/AT a9 mVPC | lo=5mA, OC <Tj < 125°C 
of Output Voltage 





TYPICAL CHARACTERISTICS (Ta = 25°C) 


POWER DISSIPATION vs. CURRENT LIMITING CHARACTERISTICS 
AMBIENT TEMPERATURE 


Pd-POWER DISSIPATION (W) 
Vo~OUTPUT VOLTAGE (Vv) 





25 50 75 100 125 


Ta—AMBIENT TEMPERATURE (°C) is 


~—OUTPUT CURRENT (A) 


uPC78MO00H SERIES 


DROPOUT VOLTAGE AS A FUNCTION PEAK OUTPUT CURRENT AS A FUNCTION 
OF JUNCTION TEMPERATURE OF INPUT/OUTPUT DIFFERENTIAL VOLTAGE 








Vp p7 INPUT OUTPUT DIFFERENTIAL (Vv) 
lopeak PEAK OUTPUT CURRENT (A) 





-25 0 25 50 75 100 125 150 


T.—JUNCTION TEMPERATURE (°C) Voip7 INPUT-OUTPUT DIFFERENTIAL (V) 
} 
LOAD TRANSIENT RESPONSE LINE TRANSIENT RESPONSE 
(uPC78MO5H) (uPC78MO5H) 









LOAD CURRENT (A) 
INPUT VOLTAGE (V) 


-p-OUTPUT VOLTAGE DEVIATION (Vv) 





TIME (ys) TIME (us) 
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uPC7800H SERIES 





Three Terminal Positive Voltage Regulators 


GENERAL DESCRIPTION . 

The pPC7800H series are monolithic three terminal 
positive regulators which employ internally current 
limiting, thermal shut down, and safe-area compensa- 
tion, make them essentially indestructible. They are 
intended as fixed-voltage regulators in a wide range of 
application including local on card regulation for elimi- 
nation of distribution problems associated with single 
point regulation. 


EQUIVALENT CIRCUIT 


IN GND OUT 


FEATURES 





Output current in excess of 1A 

No external component required 
Internal thermal overload protection 
Internal short circuit current limiting 
Low output resistance 17 mQ 


ORDERING INFORMATION 


uPC7800H 


3 pin SIP 
(Single In-Line Package) 





uPC7800H SERIES 


TYPICAL APPLICATION 


INPUT 
o uPC78XXH 
ee 






2 OUTPUT 





Notes: * Although no output capacitor is needed for stability, 
it does improve transient response. 

** Required if regulator is located an appreciable 
distance from power supply filter. 


ABSOLUTE MAXIMUM RATINGS 


Input Voltage (uPC7805H/08H/12H/15H/18H)35 V 
(uPC7824H) 40 V 
Internal Power Dissipation Internally Limited 
Operating Temperature Range —20.to +80 2c 
Storage Temperature Range —55 to +150 =¢ 
Lead Temperature Soldering 10 sec 230 aC 
Operating Junction Temperature Range 0 to 125 °C (Continuous) 
Operation Junction Temperature Range 0 to 200 °C (short term, 30 min. MAX.) 


ELECTRICAL CHARACTERISTICS uPC7805H (Vix = 10 V, lo = 500 mA, 0°C < Tj < 125°C) 


CHARACTERISTIC SYMBOL | M UNIT TEST CONDITIONS 


Tj = 25°C 
puma voiene pve fe 7 


7 ae 5 mMA<I0<1.0A, PpS15W 
REGyy 












N. MAX. 


- — oO 
for) —s 
oO 
ce 


EE 
oO 


oO 
Ne) 


> 
I 
Oo 
oO 
N 
a 













= 25°C, 7V<Vin <25V 
ie 25°C,8V <Vin<12V 

= 25°C,5mA<lo<1.5A 

= 25°C, 250 mA < lo < 750 mA 
oe 25°C 
7VSVin S25 V 
5mMASl0<S1.0A 


Line Regulation 










Load Regulation REGL 


Quiescent Current IBIA 


Quiescent Current Change Algias 


Output Noise Voltage pV Ta = 25°C, 10 Hz <f < 100 kHz 
dB [T= 120, BVEVin <TBV 
Dropout Voltage ae eee ee lo=1.0A, Tj) =25 C 


nf 
Short Circuit Current loshort = 
Peak Output Current lopeak 
AVo/AT tA mV/P°C 


Temperature Coefficient 
of Output Voltage 








2 
oO 
>i < | < 
=) =! 
° 


n 


= 
w 


mA 





oO 
a 























lo=5mA,0°C< Tj < 128°C 
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uPC7800H SERIES 


ELECTRICAL CHARACTERISTICS #PC7808H (Vy = 14 V, lo =500 mA, 0°C < Tj < 125°C) 






[77 [30 [33 | 
dA i 
rn oe 






Output Voltage 


[~eaanacrenisnie —_Beweor [wns [1v?. [wax [unit 


Tj =25°C 
V 10.5 V<Vin <23V, 
5mA<1lo<1.0A, Pt <15W 








TEST CONDITIONS 


Tj = 25°C, 10.5 VSVIN <25V 


mV Ta]= 28°C, 1V<Vpy <7 V 






















P| 40 [80 | 
[Owiseant Current [Teas [| 43 [80 | mA [tina 
oumencnerome [owe |—t—tar ™ freee 

as 0.5 5mA<lo<1.0A 
os Vas |W | BP a a TR TTT 
[Ripple Rejection [| 86 | 72 |B [FH 120 He TIS VE Vi <2IBV | 
[Output Resistance Ro) te mike T RW 
[Short Ciruit Current "| Toshort | [#60 [| mA | Ti= 26°C 
[Peak Output Current | Topeak [| 22 [| A | T= 28°C 
frame” [emer| [os | [ewelesemeonire 














ELECTRICAL CHARACTERISITCS uPC7812H (Vin = 19 V, Ip = 500 mA, 0°C < Tj < 125°) 





MAX. 


fv fey 
Vo 


ae 
| 









Output Voltage 


—_— ] —_) 
pa OTS) 
ro) o| on 


3 








BEE | 10 | 
Load Regulation REG. Fa a 2d 
P4020 
[aviecenrGurent | Tans | | 43 [80 | 
: 1.0 
Quiescent Current Change Algias |e 
a eae ea ae ee 
| Ripple Rejection | 


[Dropout votige || 
[Output Resistance | RO 


Temperature Coefficient 
AVo/AT 
of Output Voltage 


te 
8 













TEST CONDITIONS 
Tj =25°C 
14.5 V <Vin <27 V, 
5 mA<l0o<1.0A,P7 <15W 
Tj = 25°C, 14.5 V <Vin $30 V 
= 25°C, 16 V< Vin S22 V 
=25C,5mA<1l0<1.5A 
= 25°C, 250 mA < lo <750 mA 
Tj = 25°C 
14.5 V<Vin © 30 V 
[a8 [F= 120 He, SVEVin<25V 
j= 





< 


Tj 
Tj 
Tj 
j 






3 
< 





3 
> 





° 
: 
lo=5mA,0°C<Tj < 125°C 


uPC7800H SERIES 














ELECTRICAL CHARACTERISTICS u»PC7815H (Vin =23 V, Io = 500 mA, 0°C < Tj < 125°C) 
TEST CONDITIONS 


| characteristic __|symeou| in. | Tv. [Max.| 
Tj = 25°C 


Output Voltage Vo 14.25 15.75 Vv 175V<Vin S30 V, 
5 mA < lo <1.0A, Pp <15W 
= 25° < < 





UNIT 















1 | 3.0 | Tj = 25°C, 20 V< Vin <26 V 
| | 40 | Tj = 25°C, 250 mA < lo < 750 mA 








17.5V<Vin <30V 
5mMAS10 S1.0A 
Ta = 25°C, 10 Hz <f< 100 kHz 


Quiescent Current Change Algias 


Output Noise Voltage 


LL ee eisielale 














































3 
< 3/3 Be; 3/3] 3 3 


Ripple Rejection 54 70 f= 120 Hz, 18.5V<Vin S 28.5 V 
Dropout Voltage 20 
Output Resistance Ro 19 

Short Circuit Current | toshort | 230 

Peak Output Current lopeak 2.1 

Temperature Coefficient 

of Output Voltage AVo/AT Ne Vere lo=5 mA, OC <Tj< 125°C 











Tj = 25°C 

27 V<Vin <33 V, 

5mA<lo<1.0A,P7 <15W 

Tj =25°C, 21V< Vin S33 V 

Tj = 25°C, 24V<Vin <30 V 
Tj = 25°C, 250 mA < 10 < 750 mA 

mA 


Ta = 25°C, 10Hz <f<100 kHz 
f= 120 Hz, 22 V<Vin <32V 
lo=1.0A, T)=25°C 


TYP. UNIT 


CHARACTERISTIC SYMBOL | MIN. 


Output Vdltage 


Line Regulation REG 


Load Regulation REG. 




























Ww 


=} oa 
“SN 
| 
foe) 
= 
jee) 
—N 


15 60 





Quiescent Current 


ab 
> 


Quiescent Current Change Algias 











= 
< 


Output Noise Voltage Ni 
Ripple Rejection 
Dropout Voltage 








Q 
ies] 














N}N Fad eal ed a oo 
Ny) oO Mm) a;/Nio oO 


oO|— 
m|o 








Output Resistance Ro f=1kHz 
Short Circuit Current loshort Tj, =25°C 








Peak Output Current lopeak 
Temperature Coefficient 


of Output Voltage 





3/3 


T)=25°C 


mV/°C | lo=5 mA, O°C<T) < 125°C 








AVo/AT 


on 
[ee] 
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_yPC7800H SERIES 


ELECTRICAL CHARACTERISTICS uPC7824H (Viy = 33 V, lo = 500 mA, 0°C < Tj < 125°C) 

























[CHARACTERISTIC __BYMGOL[WIN. | TV. [WAX [UNIT [TESTCONDITIONS 
/228 | | 26.2 | 27V <Vin <38 V,5mMA<10<1.0A 
18 | 480 Tj = 25°C, 27 V< Vin S38 V 
fein [ew |e fa five evgesy — 
REG, | | 12—«| 480 7 = 26°C, 5mA< lo<1.5A 
[ [40 [200 | 
fOuiessent Current | Tas [| 48 [80 [mA [Ti=aerc 
ommonescem [ame | {fas ™ lamer 
ee eae 
fOurput Noise Vortage Ne [| 170 [| nV | Ta= 25°C, 102 <7 < 100 KH 
-[Rinpie Rejection | 80 [66 [| eB [f= 12042, VKV<eV 
[Bropout votive | [| 20 |TV [tent T= 28 
[Output Resistance Ro [8 fm P= Tere 
[Short Gircult Current [ Toshort [180 [| mA [A= 28 
topeek [fat A ee 
omen few] [| [pvefaremaernire 
of Output Voltage 





TYPICAL CHARACTERISTICS (Ta = 25°C) 


POWER DISSIPATION VS. CURRENT LIMITING CHARACTERISTICS 
AMBIENT TEMPERATURE 


Pd—POWER DISSIPATION (W) 
OUTPUT VOLTAGE (Vv) 





0 04 08 12 16 2.0 
IQ-OUTPUT CURRENT (A) 





Ta—AMBIENT TEMPERATURE (°C) 
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Vpyp—!NPUT-OUTPUT DIFFERENTIAL (Vv) 


AVoyutT—OUTPUT VOLTAGE DEVIATION (V) 


DROPOUT VOLTAGE AS A FUNCTION 
OF JUNCTION TEMPERATURE 





25 0 25 50 75 100 125 
T,-JUNCTION TEMPERATURE (°C) 


LOAD TRANSIENT RESPONSE 


| | top current | 
i oe ae | 
ee ce ae 















0 10 20 30 40 50 60 
TIME (us) 


LOAD CURRENT (A) 


—PEAK OUTPUT CURRENT (A) 


peak 


AV oy T-OUTPUT-VOLTAGE DEVIATION (mv) 





uPC7800H SERIES 


PEAK OUTPUT CURRENT AS A FUNCTION 
OF INPUT/OUTPUT DIFFERENTIAL VOLTAGE 





0 
0 5 10 15 20 25 30 


Vojp—!NPUT-OUTPUT DIFFERENTIAL (Vv) 


LINE TRANSIENT RESPONSE 


INPUT VOLTAGE (V) 


0 2 4 6 8 10 12 
TIME (us) 
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uPC7900H SERIES 


Three Terminal Negative Regulators 


GENERAL DESCRIPTION 

The u¢PC7900H series are monolithic three terminal 
negative regulators «which employ internally current 
limiting, thermal shut down, and safe-area compensa- 
tion, make them essentially indestructible. They are 
intended as fixed-voltage regulators in a wide range of 
application including local on card regulation for elimi- 
nation of distribution problems associated with single 
point regulation. 


EQUIVALENT CIRCUIT 


NOTE: Y -§V to-8V OPTIONS 
—2V to-24V OPTIONS 


132 


/1\ 


GND INPUT OUTPUT 
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FEATURES 





Output current in excess of 1 A 

No external component required 
Internal thermal overload protection 
Internal short circuit current limiting 
Low output resistance 70 mQl 


ORDERING INFORMATION 


b#PC7900H 


3 pin SIP 
(Single in-Line Package) 


uPC7900H SERIES 
TYPICAL APPLICATION 


INPUT 
uPC79XXH 


o OUTPUT 





Notes: * Although no output capacitor is needed for stability, 
it does improve transient response. 

** Required if regulator is located an appreciable 
distance from power supply filter. 


ABSOLUTE MAXIMUM RATINGS 


input Voltage (uPC7905H/08H/12H/15H/18H)—-35 V 
(uPC7924H) —40 V 
Internal Power Dissipation Internally Limited 
Operating Temperature Range —20 to +80 °C 
Storage Temperature Range —55 to +150 se: 
Lead Temperature Soldering 10 s 230 C 
Operating Junction Temperature Range 0 to 125 °C (Continuous) 
Operating Junction Temperature Range 0 to 200 °C (short term, 30 min. MAX.) 


ELECTRICAL CHARACTERISTICS »PC7905H (Vix = —10 V, lo =—500 mA, 0°C < Tj < 125°) 


CHARACTERISTIC SYMBOL |MIN. | TYP. |MAX. | UNIT TEST CONDITIONS 


—5, Tj =25°C 
Output Voltage Vo —4.75 —5. V —7VSVin S—20V, 
—5 mA<lo<~—1.0A,P7 <15W 
Tj = 25°C, -7 V<Viy <—-25 V 
Line Regulation ; Tj = 25°C, 8 V<Vin <—12V 
Load Regulation REG, jv | we ape =o ASlS 2 
Tj = 25°C, ~250 mA< lo < —750 mA 
Tj =25°C 
~7V <Vin <—25V 
J ma | —-5mA<loS-1.0A 
Ta = 25°C, 10 Hz <f < 100 kHz 
| dB if=120Hz,—8 V<Vin<—18 V, lo=—500 mA 


lo=—1.0A, Tj = 25°C 
A | Tj}=25°C 


mV/C | lo=—5 mA, 0°C < Tj) < 125°C 












=< 


E 








3 





o 
TELL EL EL 
oO —_, 
f NS 





N sloln on 
on [o) oi 
3 
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Quiescent Current IBIAS 


Ria w on 
ro) 





0.5 


E 
3 
> 


Quiescent Current Change 



















Output Noise Voltage 


Ripple Rejection 


Dropout Voitage 


Peak Output Current 


Temperature Coefficient 
persis Coen tc) AVo/AT 
of Output Voltage 

















= 
as 
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uPC7900H SERIES 





ELECTRICAL CHARACTERISTICS »PC7908H (Viy = —14 V, lo=—500 mA,0°C < Tj < 125°C) 


YMBOL | MIN. YP. | MAX. | UNIT TEST CONDITIONS 
—7.7 
6 













CHARACTERISTIC 





T 
—8.0 
































: MAX. | 
T= 36°C 
Output Voltage Vo —7, Vv —10.5VS Vin S23 V, 
—5 MAS lo S—1.0A,P7 <15W 
Line Regulati REG SH ow Tj = 25°C, -10.5 V < Vin $25 V 
ine Regulation IN m ; 
20 a0] T2811 VE <=17V 
200 Tj = 25°C, = <lo<—1. 
acu Reuldon reo, LES mv | [ao? Ge SUAS DR IISA 
| | 30 | «100 =| T) = 26°C,-250 mASlo< ~750 mA 
fGuiescent Current | tems | | 1.0 | 20 | ma [Ti=25% 
; to, E15 VV <2 
Quiescent Current Change Alpias mA 
P| Ci os | [8m <0 <0 
Output Noise Voltage | Nf | 200 | Ts pV | Ta= 25°C, 10 Hz <f < 100 kHz 
Riople Relecti es 5 f = 120 Hz,-11.5 V< Vin< 21.5 V 
ipple Rejection lea ROO A 
Dropout Voltage Pat toe =1.08, T= 28 
Peak Output Current Ttopeak | |-21 | | A_| Ti=28°C 
Coeffici 
Tomberetdle Coble AVo/AT mVPC | lo =—5 mA, O°C< Tj < 125°C 
of Output Voltage 








ELECTRICAL CHARACTERISTICS uPC7912H (Vin = —19 V, 1o=25 


CHARACTERISTIC SYMBOL TYP. . | UNIT TEST CONDITIONS 
-12.0 | -12.5 Tj=2°C 
Vo —i14 -126] V |[-145V<Vin <-27V, 
—6 mA <lo<—1.0A,P7 <15W 
Tj = 25°C, -14.5 V< Vin < —30 V 
Line Regulation REG re HAN Gee eee ~ 
ae ES Tj = 25°C, -16 V< Vin <—22 V 
Load Regulation 


nay Tj=25C,-5mMA<lo<-15A 
Tj = 25°C, —250 mA<lo< —750 mA 
mA : 
-14.5 V<Vipy S—-30 V 
Quiescent Current Change mA 
uv 
V 
A 


OmA, 0°C < Tj < 125°C) 





E 
E 
> 
D4 





N 












N 


Output Voltage 


NO 
aS 
(o) 


WW] G@} o& 
SO1Nlo 
—_ 
N 
a) 


fo) Ww} 1h 
TT | lately 





= 
on 


ow 










ma | —5 mMASlo<-1.0A 
Output Noise Voltage | uv | Ta = 25°C, 10 Hz<f < 100 kHz 


lo = —500 mA 
lo = —1.0A, Tj = 25°C 


Tj =25°C 


lo=—5 mA,O°C< Tj < 125°C 






f =120Hz, -15 V SVin S25 V, 
Dropout Voltage 
Peak Output Current lopeak 


Temperature Coefficient 
is AVo/AT 
of Output Voltage 


st 


<2, 
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uPC7900H SERIES 


ELECTRICAL CHARACTERISTICS uPC7915H (Vin = —23 V, lo = —500 mA, 0°C < Tj < 125°C) 


Output Voltage 


Line Regulation 


Load Regulation 





Quiescent Current 


| Quiescent Current Change 


—-17.5V<Vin S30 V, 
—5 mA<lo<-1.0A,P7 <15W 
= 25°C, -17.5 V< Vin <—30 V 
— C,-20 V< Vin <—26 V 
Tj) =25°C, -5mMA<lo<—-15A 
= 25°C, —250 mA < lo<—750 mA 





= 25°C 














Output Noise Voltage 


Ripple Rejection 





Dropout Voltage 


-17.5V <Vin <-30 V 


—5mMA<lo<-1.0A 
Ta = 25°C, 10 Hz<f < 100 kHz 








wv 
dB | 








f= 120 Hz, -18.5 V< Vin <—28.5 V, 
to = 500 mA 
lo=—1.0A, Tj = 25°C 








Peak Output Current 


T ture Coefficient 
emperature Coefficien AVo/AT 
of Output Voltage 





ELECTRICAL CHARACTERISTICS »PC7918H (Vin 





Tj = 25°C 








lo=—5 mA, O°C<Tj < 125°C 


= —27 V, lo = —500 mA, 0°C < Tj < 125°C) 


CHARACTERISTIC SYMBOL juin. | Te. [wax, | UNIT TEST ns 


Output Voltage 


+ ep -33 V, 
SOE AEE ST 





Line Regulation 








= 25°C, -21 VV< Vin <-33 V 
= 25°C, -24V<Vin <-30 V 
a —5mA<lo<—-15A 


Tj = 25°C,—250 mA<!o0 < —750 mA 
: ° 





—21V <Vin $-33 V 
-5mASlo<-10A 








Ripple Rejection 





Ta = 25°C, 10 Hz<f < 100 kHz 
f = 120 Hz, -22 V< Vin <-32 V, 
ae mA 








Dropout Voltage 





= =! OA, Tj =25°C 





Peak Output Current 





Temperature Coefficient 
mperature Coefficien AVo/AT 
of Output Voltage 





lo=—5 mA, O°C< Tj < 125°C 


199 


uPC7900H SERIES 





ELECTRICAL CHARACTERISTICS uPC7924H (Viy.= —33 V, lo = —500 mA, 0°C < Tj < 125°C) 


CHARACTERISTIC SYMBOL | MIN. | TYP. UNIT TEST CONDITIONS 
[- —23.0 | 24.0 Tj = 25°C 
-| Output Voltage Vo 22.8 -25.2| V | -27V<Vin <-38V, 
480 Tal inite 25°C, -27 V< Vin <—38 V 
[6 | 20 |” 
P| 90_| 480_| 
Ee cd 


Tj = 25°C, -250 mA<lo< —750 mA 
Tj =25°C 

—5 mA<!lo<-1.0A 

Ta = 25°C, 10 Hz<f < 100 kHz 

f = 120 Hz, —28 V<Viy <—38 V, 
lo = —500 mA 

lo=—1.0A, Tj = 25°C 

A |Tj)=25°C 









































Temperature Coefficient 


mV/°C | lo=—5 mA, 0°C < T} < 125°C 
of Output Voltage - 





TYPICAL CHARACTERISTICS (Ta = 25°C) 


POWER DISSIPATION vs. CURRENT LIMITING CHARACTERISTICS 
AMBIENT TEMPERATURE 


OUTPUT VOLTAGE (Vv) 


BPC7905H 
T;=25°C 


Pd—POWER DISSIPATION (W) 





0 -04 -08 -12 -16 -2.0 
Ig -OUTPUT CURRENT (A) 


Ta—AMBIENT TEMPERATURE (°C) 


—PEAK OUTPUT CURRENT (A) 


| peak 


INPUT VOLTAGE 


(Vv) 


OUTPUT VOLTAGE 
DEVIATION (V) 


uPC7900H SERIES 










PEAK OUTPUT CURRENT AS A FUNCTION 
OF INPUT/OUTPUT DIFFERENTIAL VOLTAGE See Saino Toran gies 
| 
Ne le et ee ose & 
a 
ab 5 -1.0 
-2.0 ey 28 
Sé= 0 
-1.5 
gc | 
-1.0 KS os 
Oz Vinz-10 V 
> IN 
-0.5 es OPS -e£ uPC7905H 
> <q = 
OO aS Od es pe 
0 5 10 15 20 25 30 28 o 2 40 460 80 100 
Vpjp—INPUT-OUTPUT DIFFERENTIAL (V) TIME (us) 


OUTPUT IMPEDANCE AS A FUNCTION 
LINE TRANSIENT RESPONSE OF FREQUENCY 


~20 
fa ae SS He aa 


~ pPC7905H 4 ft i 





eet é a 
Pas aes ee Zz 10 
oe ede ie) ube US tt ~ maui ‘—aesiiione “nit 
: i at a 

~ = 
a ear eee Na fe : all 
+5 Ee 2 4 nn 
Ig=-200mA, T.=25°C ° Hoe Frat 
yPC7905H Beie 0.01 TH HE 
0 20 40 60 £80 100 10 100 1k 10k 100k 
TIME (ys) FREQUENCY (Hz) 
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uPC1042 


Switching Regulator Control Circuit 


GENERAL DESCRIPTION 

The pPC1042 is an inverter control unit which 
provides all the control circuitry for PWM type switching 
regulators. The voltage reference, dual error amplifiers, 
oscillator, voltage comparator for pulse width modula- 
tion, pulse steering flip-flop, dual alternating output 
switches, and dead time adjustment are ali included in 
this device. It can be used for fixed-frequency switching 
regulators such as forward type and push-pull type 
SMPS. 


EQUIVALENT CIRCUIT 
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FEATURES 





Internal Oscillator has symmetrical triangular wave- 
form 

Adjustable dead time (0 ~ 100%) 

Includes a Mis-Operation preventing circuit at low 
input voltage 

No double pulsing of each outputs, Ca and Cg 

Error Amp. !! can operate 0 V input voltage level 


ORDERING INFORMATION 


uPC1042C 


16 pin Plastic Molded DIP 
(Dual In-Line Package) 


uPC1042C 


uPC1042 


ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


PARAMETER SYMBOL wPC1042C UNIT 


Output Voltage a 
























Output Current (each output) 


30 
40 
ine? 





RECOMMENDED OPERATING CONDITIONS 


a 
[ourpur Curent te 
[Reference Cpu UFR Tae 
[Orcilavon Frequency Yosef 2 [A100 

















ELECTRICAL CHARACTERISTICS (Vcc = 12 V, Ta = 25°C unless otherwise noted) 


BLOCK CHARACTERISTIC SYMBOL UNIT| TEST CONDITIONS 
































G [ona voto — | Veer [46 [80 [oa | Veo 
[Gre Regation [Rey fa 98 | mV vee Tere 
¢ [Load Relation — 
| Roni Reston i co | [ae jerome J 
c | Temperature Coefficient AVrer/AT | | 200 | 750 [wv/PC|—20°C<Topt<+85°'C | 












F,,  Stertun Vora Veclion | [75 [| V [oevecetav 


Maximum Oscillation Frequency fmax 100 kHz eee es pe ee ed 
Initial Accuracy dt +5 | +10 % |Rr, Cr constant 
Temperature Stability | | -6 | -10 | % [-20°C<Topt<+85°C 
| oe eee ates 
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uPC1042 







BLOCK 


> 
x< 


CHARACTERISTIC 
nput Offset Voltage 










te 
NO 
I+ 
— 
[o) 


SYMBOL | MIN. | TYP. _ {UNIT TEST CONDITIONS 
Viow) Nese eo oa oe ol 
AVio(1)/AT °C [=20°C<Topt<+85°C 


m 


E 
aan 
ne 
Oo 
= 


+ 
= 
wo 
+ 
—_ 
oO 


> 
= 
~ 
NO 
oO ~N 
3 


ommon Mode Input Voltage 
ommon Mode Rejection Ratio 
mall Signal Bandwidth 

nput Offset Voltage 


Error Amp. 1 Section 


sl=l elo Fl s|</[sl 919] 9  slsls<ls 
o)2 alO =/|T1lO 
co] XX. cis alel|= 
+15 a\iN O1ria 
Ole OO] Ly O) @ _, 
B | 5 2| 3 S| als 
oO1O ols Pols 
SS §/ 2 </§/2 
@ 
A139 A133 Oo} 3} oa 
Ole Oi- =| O] + 
3 Sic ei; 3ic 
a | ot als Oral s 
a o ra © 
c 
5 S 2; |e 
@ @ >, @ 
= = a = 
Q, Q, 
@ @o 
aS 3 
ot Po ot 
——- 
No 


CMR, 


> 
[=) 
— 


Mr 
uV/C |—20°C<Topt<+85°C 
wt 


Vv 


Vio() 
AV 0 (2)/AT 


He] i+ 
—> — 
oO; oO 





Het it 
Go} 


arge Signal Voltage Gain 
Common Mode Input Voltage 

ommon Mode Rejection Ratio CMRa 

mall Signal Bandwidth foo 


2 


Ww 


> 

: 

5 

S) 
| | 
S| = 
oa 








~~ 
oO 


Error Amp. 2 Section 


— 
I) 





MHz |Avy2=0 dB, C3=220 pF, C4=470 pF 





lO(AMP) 
IB3 








=! | 
= 
on 


I 























Input Voltage (0% duty) Vpvo) Pe el 1.35 
Input Voltage (100% duty) Vp(100) [33 
VceR 40 - Vv Ic=1 mA 
ICER 
ollector Saturation Voltage VCE(sat) 0 Ic=20 mA 





ot 
s 


Ic=20 mA 
ns iVcc = 12 V, Ry =560 Q 
mA |Vcc=20 V, |Rer=0 





F. 
a 


TDI OLOTO 
O15 2}9o 
=!o0 o!]=— 
a1 alei3{s 
2/2/2/5/8 
Oo |] oO Gla 
m}o 
3\|m 
a | 3. 
Sle 
O10 
ciel eas | 
oi< 
rR) o 
oO}; ct 
| 
o 
=) 
Cod 


ol 

oa 
= O; a = 
o a) (o>) 


=| ws : 


Icc 


Total Standby Current 
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TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 252°C) 


MAXIMUM POWER DISSIPATION 


1.0 


0.8 





0.6 








0.4 


0.2 














25 50 75 100 125 
Ta—AMBIENT TEMPERATURE (°C) 


ERROR AMPLIFIER 1Ayy vs. FREQUENCY 
i oa 
a Ped 

80|__N. ANIA 


LN SX) snr 
tl 1000pF 560pF 
LR 
IV 0.047uF 4700pF 
40 IN IN 
ReeSN 


1 10 100 1k 10k 100k 1M 10M 
f—FREQUENCY (Hz) 









Ay LARGE SIGNAL VOLTAGE GAIN (dB) P>—MAXIMUM POWER DISSIPATION (W) 


CORRECT SATURATION VOLTAGE vs. 
COLLECTOR CURRENT 
0 


SATURATION VOLTAGE (V) 








VcE (sat) COLLECTOR TO EMITTER 


01 35 1 3°5 10 3 5 100 


Ig-COLLECTOR OUTPUT CURRENT (mA) 


TOTAL STANDBY CURRENT vs. 
SUPPLY VOLTAGE 








lac - TOTAL STANDBY CURRENT (mA) 


0 5 10 15 20 25 30 
Vec7SUPPLY VOLTAGE (V} 


uPC1042 















z OSCILLATOR FREQUENCY vs. Ry AND Cy 
x= 1M 

nies Geet) ee) Ge 

Z 3 eel ees ae 

2 

= s| ~So™ 
Lal 
: SES 
< 10k Po 209 
AS ee 
B phe Ne re Oe 
oe 001. 
9 1k aes 
0 0 20 40 60 80 100 


R>—TIMING RESISTOR (ka) 
ERROR AMPLIFIER It Aya vs. FREQUENCY 


= 
N 
oO 


8 


| 220pF 


60 LS {| 380pF 
It 1500pF 
IV 2200pF 








1 10 100 1k 10k 100k 1M 10M 
f—FREQUENCY (Hz) 


Avg LARGE SIGNAL VOLTAGE GAIN (dB) 


OUTPUT SECTION RISE TIME AND 
FALL TIME vs. COLLECTOR CURRENT 





t t,-RISE TIME AND FALL TIME (s) 


01 25 1 3.5 10 3 5 100 
Iq-COLLECTOR OUTPUT CURRENT (mA) 


TOTAL STANDBY CURRENT vs. 
AMBIENT TEMPERATURE 


— 
w 





-25 0 25 50 75 100 
Ta—AMBIENT TEMPERATURE (°C} 


loc“ TOTAL STANDBY CURRENT (mA) 
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uPC1042 





APPLICATION 


+ Vec(8to16V) fosce=40kHz 


Loop Gain 


Cw, Rear Reo : Feed Back Resistor 
Capacitors For Pl for Gain Control Normally 
tr uP : ey (8 = ~40dB~ 







Cs: Soft Start Capacitor 
R,, Ry: Registor for Dead time Control 


‘Vo Sense ~Ig Sense 
{-20 to-50mvV) 


INTERNAL WAVEFORMS (TIMING CHARTS) 


Oscillator Waveform 


Triangular Oscillation Output 





(Pin 7 Input Voltage) (Pin 3 Output Voltage) 


Comparator 1 Output HW | | | | | | | | | 


1 
io 
! 
| Dead time Adj. Input Voltage Error Amplifier Output Voltage 
eg 
14 
i] 


T-Type Flip-Flop Input t 
(NAND Gate Output) | 


T-Type Flip-Flop Q Output 1 | | | 


T-Type Flip-Flop Q Output | ! | | | __ | LJ 
| 
Comparator || Output | | 1 | | | | | | Ll | | | 
i 
' 
Output Cy | | | | | | 


INQ 
o 
a 
oO 
2 


uPC1042 


PRECAUTIONS FOR OPERATION 
1. Common Mode Input Voltage Range of Error Amp. | 
C.M. voltage range of the Error Amp. | is from 1.2 V to 4.0 V. 
Input terminals of the Error Amp. | (pin 1 or 2) must be given bias voltage in this range even if the Error Amp. 
| is not in use. (When the bias voltage is not given to them, the oscillator stops.) 
2. Dead-time Adjustment Terminal (pin 7) 
If dead-time adjust terminal is not in use, it must be connected to GND1 {pin 8). 
3. Phase Compensation of Error Amplifiers. 
Error Amp. | and || do not have internal phase compensation. So, when these Amps are used, external capacitors 
(Cy ~ C4) are necessary. (Without them, the Amp. will cause high frequency oscillation.) 
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uPC617 / 1555 





Precision Timer 


GENERAL DESCRIPTION FEATURES 
The ~PC617/1555 TIMER is a highly stable controller, @ Operates in both a stable and monostable modes 
@ Output can drive TTL 
Additional terminals are provided for triggering or resetting @ Adjustable duty cycle 
®@® NE555 Direct Replacement 


capable of producing accurate time delays or oscillation. 


if desired. In the Time Delay Mode Operation, the time is 
precisely controlled by one external resistor and capacitor. 
For a stable operation as an oscillator, the free running 
frequency and the duty cycle are both accurately controlled 
with two external resistors and one capacitor. The circuit 
may be triggered and reset on falling waveforms, and the 
output structure can source or sink up to 200 mA or drive 
TTL circuits. 

Two kinds of ICs are available according to reliability, 
the wPC617 for industry, the w4PC1555 for commercial. 


EQUIVALENT CIRCUIT ORDERING INFORMATION 


ako 


MPC617C/uPC1555C 


a 


8 pin Plastic Molded DIP 
(Dual In-Line Package) 





as 
1088 5 


DISCHARGE 





5) Control Voltage 


wPC617C 
wPC1555C 
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uPC617/1555 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


[Votiagebsween VFangGNO «CTC 
[0800 
lowe 







Operating Temperature Range —20 to +70 
Storage Temperature Range —55 to +125 —55 to +125 


* See thermal information in chapter 11. 





ELECTRICAL CHARACTERISTICS (Ta=25°C V*=+5V to +15 V) 


CHARACTERISTIC 
Supply Voltage 


Supply Current 


L MIN, | 
Ea 
Pea es 
el 
| Threshold Voltage | 
| Threshold Current | 
——4 
ae 
Ram 


Trigger Voltage 


Trigger Current 
Reset Voltage 0.7 


al Net 
eee eis ye 
eee 


i, aa Vec=15 v, ISINK=50 mA 
Output Voltage Drop (Low) ez ; Vec=15 V, ISINK=100 mA 





ieee EL 

Output Voltage Drop (High 
Ga 
[Fail Time Output ———SSSC~dS 
4 


Timing Error, Astable 
Initial Accuracy 
Drift with Temperature 
Drift with Supply 





Note 1 Supply current when output high typically 1 mA less at 5 V. 
Note 2 This will determine the maximum value of Ra + Re for 15 V operation. 
The maximum total (Ra + Re) is 20 MQ. 


Nw 
ah 
Nn 


TYPICAL PERFORMANCE CHARACTERISTICS 


MINIMUM PULSE WIDTH (us) 


Vee Y out !V) 


Vout (Vv) 


MINIMUM PULSE WIDTH 
REQUIRED FOR TRIGGERING 


peer} | LLL I | 

LAL 
CePA Va 
ALL 
Bae Ais 
SURREPZEREEE 


LOWEST VOLTAGE LEVEL 
OF TRIGGER PULSE (V) 











HIGH OUTPUT VOLTAGE vs. 
OUTPUT SOURCE CURRENT 





0, 3 5 10 30 50 100 


Isource (MA) 


LOW OUTPUT VOLTAGE vs. 
OUTPUT SINK CURRENT 


vee 4 1 11 


RED ACROSS RAR EN Pa ATE 
= oC 
Oe i ees CO B® 


Tel 
eee 










0.1 


0 3.0 5.0 10 30 50 100 


loink (mA) 


uPC617/1555 





SUPPLY CURRENT vs. SUPPLY VOLTAGE 


TTT ee 
tt art |e 





SPZcauceae 


10 
SUPPLY VOLTAGE (V) 


SUPPLY CURRENT (mA) 





LOW OUTPUT VOLTAGE vs. 
OUTPUT SINK CURRENT 





01 
1.0 3.0 5.0 10 30 50 100 
loink (mA) 


LOW OUTPUT VOLTAGE vs. 
OUTPUT SINK CURRENT 
10 





Vout (Vv) 


0.1 





1 
1.0 3.0 5.0 10 30 50 100 


loink (mA) 
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uPC617/1555 


PROPAGATION DELAY (ns) 


OUTPUT PROPAGATION DELAYS vs. 
VOLTAGE LEVEL OF TRIGGER PULSE 


bree AROUREE 
Hee 


Vec=5 Vv 


1.2 





1.0 








0.8 


0.6 


0.4 


0.2 


0 0.1 0.2 0.3 


LOWEST VOLTAGE LEVEL 
OF TRIGGER PULSE (V) 


1000 


Vsat (mV) PIN 7 


100 


10 





DISCHARGE TRANSISTOR (PIN 7) 


VOLTAGE vs. SINK CURRENT 


fee! TIT 


CHT eeATL 
A 


Co Avo 


mia 
eae 
a 


Isin 


Hite iis 
ae 


—-H Me 
= ize ail 


1 10 
K (mA) PIN 7 
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uPC617/1555 


APPLICATIONS 


1. Monostable Operation 


Fig.2 Monostable Waveforms 
Fig. 1. Monostable Circuit t=0. = 
Vec=5V~15V 


sl acl —— “2 afi 


—h 
j aaimmiii 
- 4 














Output Voltage 


uPC617 5V/DIV nye 


/1565 


Controt 
Zi 0.014F Capacitor Voltage 
(R,=9.1kQ, C,=0.01pF, Ry =1k2) 
Fig. 3 Time Delay 
100 





em 
lal AAZ 
IIIs 
0.01 PLAS: 
oA AAA | | 


us !-Omn 5 97g 1006105 10, 
erie eee 


When the timer is operated as a monostable multivibrator, one external capacitor, C,, and one external resistor, 
R,, are used as shown in Figure 1. When the trigger input is reduced below 1/3 Vcc, the timer internal flip-flop is set. 
This releases the short circuit across the external capacitor and the Q output goes HIGH. The voltage across the capaci- 
tor voltage reaches 2/3 Vcc, the internal comparator resets the flip-flop and the external capacitor, C,, is rapidly dis- 
charged provided the trigger voltage is returned above 1/3 Vcc. The output is now in LOW state and a new timing cycle 
may be initiated. The time that the output is in the HIGH state is given by 1.1 R.C. or can be taken directly from 
Fig. 3. Both the charge rate and internal threshold are directly proportional to the Vcc supply voltage. Thus, the 
timer output pulse width is independent of the power supply voltage. If a LOW is applied to the reset input, the output 
is forced LOW and the external capacitor discharged regardless of the other inputs. 


Capacitance (uF) 
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uPC617/1555 


2. Astable Operation 


Fig. 4 Astable Circuit 


Fig.5 Astable Wave Form 
t=0.5mg/DIV 





Noo-oysuee Output Voltage 







5V/DIV 


ALR 
ee ee 


(R,=R,=4.8k2, C,=0.1MF, RL=1kQ) 


RL : 










uPC617 
/ 1555 


OUTPUT 


Control 
Voltage 


0.01yF i 


Fig.6 Free Running Frequency 


JANN LE 
SL 
eR ENG 
SNS RNAS 
ke 


1.0 10 100 1.0k 10k 100k 
Free Running Frequency (Hz) 


100 











1.0 


LL 


0.1 


Capacitance (uF) 


0.01 


oe 


When the timer is operated in the astable mode, two external resistors, R; and R2, and one external capacitor, C,, 
are used as shown in Fig. 4. With this connection scheme, the external capacitor, C, , charges and discharges between 
1/3 Vcc and 2/3 Vcc. The charge time (output HIGH) is: t = 0.693 (Ry + R,) Cy 

The discharge time (output LOW is: tz = 0.693 R,C,. The total period for one cycle of output HIGH and output 
LOW is: T=t, +t, = 0.693 (Ry +R) C,. The frequency for this period, T is 

_ 1 
: ~ 0.693 (Ri + R2) Cy 

The astable free running frequency can also be found from the graph shown in Fig. 6. The duty cycle, time the 

output is LOW divided by the period, is given by: 
D= 


ahs 
T 


Re 
R, +R, 


tg 
ty +t, 
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GENERAL DESCRIPTION 

The pPC3423 is an overvoltage protection circuit 
(OVP) and protect sensitive electronic circuitry from 
overvoltage transients or regulator failures when used in 
conjunction with an external ‘crowbar’ SCR. 


EQUIVALENT CIRCUIT 








uPC3423 


Overvoltage “Crowbar” Sensing Circuit 





FEATURES 

@ Threshold voltage can be programmed by external 
resistors. 

@ Duration of overvoltage condition before tripping 
can be programmed 

® Output Transistor can drive 100 A class ‘‘Crowbar"’ 
SCR. (lo = 300 mA MAX.) 

® Equivalent to MC3423 


ORDERING INFORMATION 


uPC3423C 


a 


8 pin Plastic Molded DIP 


Current Source (Dual In-Line Package) 





Vee) Vsense23) ©) ©) Indicator Output 


Remote 
Activation 


CONNECTION DIAGRAM (Top View) 








Indicator 
Output 


Current Remote 
Source Activation 


uPC3423C 
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uPC3423 2 


ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 










outputCurent——SSSSSCdCCi CCC” 





PARAMETER SYMBOL pPC3423 
Differential Power Supply Voltage 
| Sense Voltage (1) 


Tstg 





RECOMMENDED OPERATING CONDITIONS 







A 
= 
ow 


Indication Output Current 










Indication Output Voltage 


Sense Voltage (1), (2) 









Mi 
4 
OutputGurrent ———SCSCSCidSCi SP 

[Totnes | 0 _| 


Output Voltage Vo 


V sense 1 


V sense 2 








Temperature Coefficient of 





Sense Voltage 


Remote Activation Input Current 


Remote Activation Input Current 





Propagation Delay 















Supply Current 


TC V sense 


{source 


Source Current ours [ 


fOuput Curent AeTine =| || a0 || 
agree soe eae 


___ CHARACTERISTIC SYMBOL | omun. | tye. (max. | UNIT | TEST CONDITIONS 
[Weo-22 |Wee-18] | V__[lo= 100mA 
| | 02 Joa] 









300 
600m | 





4 





7.0 

















lo(ind) = 8.0 mA 













LL WA [Ve noBV | 


BA See Test Circuit 
mA/us 












lo = 100 mA 
us 









pin 5 connect to pin 7 
(Vee), other terminals 
open 





uPC3423 


Test Circuit 
' source est C 






| tsource 


5V 
or 


'36V 








APPLICATIONS 


1. BASIC APPLICATION 
+Vo Line 


DC Power 


Supply 





~Vo Line 


2. APPLICATION WHEN PROGRAMMABLE DURATION OF OVERVOLTAGE CONDITION 
BEFORE TRIP IS NEEDED 


+Vo Line 








DC Power 
Supply 


TIMING CHART 





Line Voltage 


Voltage Waveform Slope of Voltage Waveform 


of Capacitor C Vese= lsource 


Cc 
Duration T pd 
- CV 
tod = sense 
source 
Vsense =26V (TYP.) 


IC’s Output (pin B) 
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uPC3423 


TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C) 


MAXIMUM POWER DISSIPATION 


(oe a 
PA les teat celal eels dec! 
ee eee ee 
ey 
P| | Nxreorcwe | 
Sega Some 
(a aoe Oa 


— 
(=) 









P-+—MAXIMUM POWER DISSIPATION (W) 


9 25 50 75 


100 
Ta~AMBIENT TEMPERATURE (°C) 


SOURCE CURRENT vs. 
AMBIENT TEMPERATURE 


Vv =3V 
CEE] see | 
es 
nS Raeeaee 
= = || 


—SOURCE CURRENT (pA) 


Ta-AMBIENT TEMPERATURE (°C) 


‘Sou rce 





INDICATION OUTPUT VOLTAGE 
vs. OUTPUT CURRENT 







es SS a A a OF A SD SO SO OS BS OW 
Ss 4 oo 
RRR DEN AOE EO | 
HH siti ames 
jiiamnatil 






ae 
a 
oe Eee 
i= aes seit oneal HH 
if 


10m Fail miiiiimaill 


5 2 5 2 
1004 im 10m 
toting INDICATION OUTPUT CURRENT (A) 









Vv —INDICATION OUTPUT 
OLIInd) VOLTAGE (Vv) 
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Vee —Vo-OUTPUT SATURATION 


VOLTAGE (V) 





1 —-SUPP LY CURRENT (mA) 


SUPPLY VOLTAGE Veco" Vee 
vs. AMBIENT TEMPERATURE 


eae ae loving)? 
jf ft 


non repetive 


0 25 50 75 
Ta—AMBIENT TEMPERATURE (°C) 


OUTPUT SATURATION VOLTAGE V, 
vs. OUTPUT CURRENT 


TT Tt vco-vee"* 
eit Bill ima | V sense2~ 

at et mT 
| 

Coca 
A 
EN 
ert CE 
PLE TU 
0 a eer 


2 5 2 
10m econ 


Qo OUTPUT CURRENT (A) 


cc—Yo 











= 


SUPPLY CURRENT SUPPLY VOLTAGE 


=> 
Oo 






Pin 5 Connect to 
Pin7 (Veg) 
lel Terminals 
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pe esl esieah pete 
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I —-SUPPLY CURRENT (mA) 


SUPPLY CURRENT vs. 
AMBIENT TEMPERATURE 
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Dual High Speed Programmable Current Mode Amplifiers 


GENERAL DESCRIPTION 
The uPC209/4359 consist of two current differencing 
input amplifiers. Design emphasis has been placed on 
obtaining high frequency performance and providing 
use programmable amplifier operating characteristics. 
Two kinds of ICs are available according to reliability, 
the wPC209 for industry, the wPC4359 for commercial. 


EQUIVALENT CIRCUIT. 


1/2 CIRCUIT 








uPC209 / 4359 


FEATURES 
@ User Programmable Gain Bandwidth Product, Slew 
Rate, Input Bias Current, Output Stage Current 

@ High Gain Bandwidth Product 

400 MHz for Av = 10 t0 100 

30 MHz for:Av = 1 

® High Slew Rate 

60 V/us for Av = 10 to 100 

30 Vius for Av = 1 
e Operates from a single 5 V to 22 V supply 
@® LM359 Direct Replacement 








ORDERING INFORMATION 


uPC209D 


rege 


14 pin Ceramic DIP 
(Dual In-Line Package) 


MPC209C/uPC4359C 


14 pin Plastic Molded DIP 
(Dual In-Line Package) 








pwPC209D 
uPC209C 
uPC4359C 
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uPC452 / 3403 


High Performance Quad Operational Amplifier 








GENERAL DESCRIPTION ; FEATURES 
The puPC452/3403 are monolithic Quad Operational @ Input Common Mode Voltage Range includes 


Amplifiers consisting of four independent high-gain, Ground or Negative Suph ‘ 
internally frequency-compensated operational amplifiers : mg to Ground or Negative 








designed to operate from a single power supply or split 
power supplies over a wide range of voltages. The com- 


mon mode input range includes the negative supply ° FO to 36V 
thereby eliminating the necessity for external biasing applies of 1.5 to 18 V 
components in many applications. e ‘ Output Stage for Minimal Crossover Distor- 


Two types of ICs are available according to reliabilj 
the u¢PC452 for industry, the “¢PC3403 for comm 





hort Gruit Protected Outputs 
MC3408 Direct Replacement 






EQUIVALENT CIRCUIT ORDERING INFORMATION 






1/4 CIRCUIT uPC452C/uPC3403C 





14 pin Plastic Molded DIP 
(Dual In-Line Package) 


MPC452G /uPC3403G 


i 


14 pin Plastic Molded Flat Package 
(MINE-FLAT 1C) 





uPC452C/uPC452G 
uPC3403C/uPC3403G 
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GENERAL DESCRIPTION 

The uPC494C is an inverter control unit which pro- 
vides all the control circuitry for PWM type switching 
regulators. 

The voltage reference, dual error amplifiers, oscil- 
lator, pulse width modulator, pulse steering flip-flop, 
dual alternating output switches and dead time control 
are all included in this device. 


EQUIVALENT CIRCUIT 


Dead Time 
COMPARATOR 






Dead-Time 
Control 


WM 
COMPARATOR 


NON- 
INV. INV. REF, OUTPUT y 
IUPUT 1UPUTOUT CONTROL YCC C2 &2 —1 


NON- INV. FEED- DEAD- Cy Ry 
INV. _ INPUT BACK TIME 
INPUT COMTROL 


uPC494C 


13) Output Control 





uPC494 


Switching Regulator Control Circuit 


FEATURES 

®@ Complete PWM power control circuit 

© Adjustable dead-time (Oto 100%) 

@ No double pulsifig ame output during load tran- 
















mmitted outputs for 250 mA sink or source 
livalent to TL494 


ORDERING INFORMATION 


uPC494C 


16 pin Plastic Molded DIP 
(Dual In-Line Package) 
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uPCA94 





ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 
















RATING 





SYMBOL uPC494 
































Supply Voltage Vcc 41 
Error Amplifier Input Voltage VICM Vec—0.3 
Output Voltage Vcer 4) Vv 











Output Current 250 


Ic mA 
Operating Temperature Range 


RECOMMENDED OPERATING CONDITIONS 









CHARACTERISTIC 
Supply Voltage 
Output Voltage 
Output Current 
Error Amplifier Sink Current 
Timing Capacitor 


SYMBOL 
Vec 


VcER 
Ic 








— 























Timing Resistance 











Oscillation Frequency 











Operating Temperature 


ELECTRICAL CHARACTERISTICS (Vcc = 15 V, f = 10 kHz, —20 < Topt < +70°C, unless 
otherwise noted) 


TYP. |MAX. TEST CONDITIONS 
5 [lref=1 mA, Ta=25°C 
2 7 VSVcc<40 V 
lref=1 MA, Ta= 25°C 


| [| 1 | 15 | mV _[1mA<Iret<10mA, Ta=25°C 


0.01 | 0.03 | %/C |-20°C< Ta<+85°C, lref = 1 mA 
7 a vas 
35 mA |Vret=0 


BLOCK CHARACTERISTIC 


SYMBOL | MIN. 
arr Voltage 


4.75 











Line Regulation 


Load Regulation 
Temperature Coefficient 

| era eee 

Short Circuit Output Current 
Frequency 

Standard Deviation of 
Frequency (Note 1) 
Frequency Change with 
Temperature 


| Tver 
Ishort 





Reference Section 


kHz |Cr=0.01 uF, Rp=12 kQ 

7 VSVccS$40 V, Cyr, Ry, const. 
Ta=25°C 

0°C< Ta<70°C, Cr =0.01 uF 
[Rrat2 kQ 


10 % 


% 





c 
2 
j 
iva 
° 
=) 
x 
3 
Oo 


Dead-time 
Control 
Section 
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| Frequency Change with 





Voltage 





Input Bias Current 








Maximum Duty Cycle 
(Each Output) 


7 V<Vec<40 V, Cy =0.01 uF 
Ta= 25°C, Ry=12kQ 
O<V, <5.25V 


V,=0 





Input Threshold Voltage 











Zero duty cycle 
Maximum duty cycle 





CHARACTERISTIC 


SYMBOL| MIN. | TYP. 


pu PC494 


TEST CONDITIONS 





Error Amplifier Section 


Output Section 


| Input Offset Voltage 


Voamp=2.5 V 





Input Offset Current 


| Voamp=2.5 V 





Voamp=2.5 Vv 








linput Bias Current 
Low 


Common Mode 
Input Voltage High 


7 VSVcc<40 V 








Open-loop Voltage Amplification | 
Unity Gain Bandwidth 





Common Mode Rejection Ratio 


Vcc=40 V, Ta = 25°C 





Output Sink Current 


Voamp=0.7 V 





Output Source Current 


Voamp=3.5 V 





Input Threashold Voltage 


Zero Duty Cycle 





Input Sink Current 


mA 


V (pin 3)=0.7 V 











Collector Cutoff Current 





Emitter Cutoff Current 


= 


vA 








Collector Saturation Voltage 


common 
Output Voltage : 
Emitter 
Emitter 
Rise Time 
follower 
common 
Emitter 
Emitter 


follower 


Output Voltage 


Fall Time 


— 


VCE(sat) 


Vce=40 V,Vcc=40 V 


Vec=Vc=40 V 


Ic=200 mA, V_e=0, 
common Emitter 





VCEION) 





——___+_ 


V 


1e=200 mA, Vc=15 V 
Emitter follower 


Vec=15 V, Rp =150Q 
lo=100 mA 


Ta = 25°C 








Standby Current 











Vec=15 V 
all other inputs and outputs open 
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uPC494 





Fig. 1 


Test Circuit 
Test Input 





VOLTAGE WAVEFORM 


i Yee 
Voltage at 
C, bat 
Vv 
Voltage at cc 
C, 
---0 
Cc, 


Threshold ~~~~"" "y= 
Dead-time Control Voltage 
Input 






10% | Threshold 
; Voltage 





uPC648 


12 Bit High Speed Multiplying D/A Converter 


GENERAL DESCRIPTION FEATURES 

The yPC648 is 12 bit monolithic multiplying D/A All grades 12 bit monotonic over temperature 
converter represent a new level of high speed and ac- Differential nonlinealitto £0.025%FS max. 
curacy. The uPC648 is the first 12 bit D/A converter Trimless design “~~ 
ever built using standard processing without the re- 
quirement of thin film resistors and or active trimming 
of individual devices. 










: it: 400 ns Typ. 
fage to, TTL, CMOS, ECL, NMOS 
act Replacement 











EQUIVALENT CIRCUIT, 





ORDERING INFORMATION 








B2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 
0000090 9 0 *¢9 





8 pin Ceramic DIP 
(Dual In-Line Package) 





ow w 
ww 2 wb w 


oa 


B 
B 
B, 
B 
B 





uPC648D 
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prvuvrno 


ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


3 V 
78 ~ +12 V 

v 

Vv 


Reference Input Voltage Range Viper 
+ 


6 

Reference input differential ig 
Voltage Range 

00 



































Reference Input Current Range IREF 
C 
C 





Operating Temperature Range Topt 
Storage Temperature Range Tstg —55 ~ +125 


RECOMMENDED OPERATING CONDITIONS (V* = +15 V, Ta = 0 ~ 70°C) 
PARAMETER SYMBOL CONDITIONS 











Power Supply Voltage 





Ambient Temperature 
Reference Input Current 
High level Input Voltage 























Low Level Input Voltage 





Output Voltage 
ELECTRICAL CHARACTERISICS (v2 = +15 V, Irer & 1.0000 mA, 0°C < Ta< 70°C) 





CHARACTERISTIC SYMBOL CONDITIONS | MIN. TYP. | MAX. UNIT 
Resolution 12 |. 12 12 Bit 


Monotonicity | iia 42 
Differential Nonlinearity alle D.N.L. +0.025 | %FSR 
Non Linearity | NL. ie fh +0.05 %FSR 


| Vrer = 10.000 V, Ta = 25°C 




































































Full Scale Current les Rie = Rie = 10,000 kQ 3.935 | 3.999 |} 4.063 mA 
147 15 ~ . 
a a 
Ty Ales _| | ci 
Full Scale Tempco ipsa +40 | ppm/C 
eae + = a r ai ae 
Full Scale Symmetry les—lgs | a0 +2.0 MA 
Zero Scale Current ie IZ 0.10 LA 
+1 = 95° 
Settling Time Ts NOS ee eee | 400 ns 
all bits ON or OFF | 
, tPLH ep 
Propagation Delay : 50 % to 50 % 50 ns 
PHL 
1 
Output Capacitance Co r 35 
Logic Input Current ea 5V<Vi <+18V 40 
Reference Bias Current Ipt if . —2.0 
Reference Input Slew Rate 
Vt=+13.5~+16.5 V, V7=—15 V 
Supply Voltage Rejection ae BV. Vt=+15V +— 
Power Supply Current im Vesey es 
Ii [v7 =-18V ft 18.0 | ma 
i+2 Vt=415V 7 8.5 
I"2. [VT =-15V | | 18.0 
| P : + = aS tae s 
Power Dissipation ea MoV 15V | | 312 mW 
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uPC649 





Monolithic Sample and Hold Circuit 


GENERAL DESCRIPTION FEATURES 


puPC649 is monolithic sample and hold circuit. JFET ®@ Fost acquisition time 
Gain accuracy 0.004 9 


and bipolar transistors are combined on the same chip to e 
provide a high input impedance output buffer and high e 
e 
e 





speed input buffer. Operating as a unity gain input 
buffer, dc accuracy 0.004% ‘typical and acquisition 
time is as low as 6 ys to 0.01 %. 





EQUIVALENT CIRCUIT 


5 OUTPUT 





INPUT 









LOGIC 
INPUT 












LOGIC 
REFERENCE 








CAPACITOR 


CONNECTION DIAGRAM (Top View) 


vt [1] 18} LOGIC INPUT 


OFFSET | 2! LOGIC REFERENCE 


INPUT |3| 16] HOLD CAPACITOR 


v {4] 15 | OUT PUT 


uPC649D 
















ORDERING INFORMATION 


uPC649D 


al 


8 pin Ceramic DIP 
(Dual In-Line Package) 
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uPC649 > 


ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


PARAMETER 
Voltage between Vt and V— | . 
Input Voltage Range (Note 1) 
Logic to Logic Reference Differential Voltage 
Output Short Circuit Duration 
Hold Capacitor Short Circuit Duration | 
Power Dissipation as D __ Package 


Note 1: For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage. 



















































RECOMMENDED OPERATING CONDITIONS (V* = +15 V, Ta = 25°C) | 


Hold Capacitor 





TYPICAL CONNECTION GUARDING TECHNIQUE (Bottom View) 


LOGIC vt 
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ELECTRICAL CHARACTERISTICS 
(V* = +15 V, Ta= 25°C, -11.5V< Vin 





















fTaput Offer Vortage TT Om 

[input Bias Current ——=SSSSCSC~*iSC‘“‘“(;TSO;#SO A | 

{I SEC 
eaineror OCS 
[Feed through Attenuation Ratio | 80 | |_| dB [f= 1 kha 

FOutput impedance SSCS | CSCSC~SCSCCSCSY 
Hold Step Voltage | | 2.5 | mV_| Vout=0 

Leakage Current Into Hold Capacitor 200 | pA | VF=45Vtoti18V 





uPC649 


< 411.5 V, Cy = 0.01 uF, Ry = 10 ka) 



































Acquisition Time 


Hold Capacitor Charging Current 


Logic Input Current 
Logic Threshold 















Pagie Teel 0a 
Sippy Vohage Reason Rage TY 
[seeeivourent TT | 


us | AVout =10 V,0.1 % Error, Cy = 1,000 pF 


| 20 | | us | AVout = 10 V,0.1 % Error, Cy = 0.01 pF 
PS [| ma [Vin = Vout 2V 
| | 10 | HA 





































Fs eerie) 
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Pr Se 


CASE OUTLINE DIMENSIONS 





D Suffix 


8 pin Ceramic DIP 
(Duai In-Line Package) 


D Suffix 


14 pin Ceramic DIP 
(Dual In-Line Package) 


D Suffix 


16 pin Ceramic DIP _ 
(Dual In-Line Package) 


14131211109 8 


1 


234567 
19.9MAX. 


12345 67 8 


2.54 0.46+0.10 


3.0 5.08MAX. 


MIN 5.08 MAX. | 


“N 
0.25 


+0.10 O~15° 
05 
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18 17 16 15 14 13 12 11 10 


123456789 
23.2 MAX. 


18 pin Ceramic DIP 
(Dual In-Line Package) 


2.54MIN. 5.1 MAX. 


2019 18 17 16.15 14 13 12 11 
D Suffix 


123 4 56 7 8 9 10 


a 


youd 
20 pin Ceramic DIP 
(Dual In-Line Package) | 


x 
<= 
= 
8 
a) 
Zz 
= 
& 
N 


C Suffix 


Se 


8 pin Plastic Molded DIP 
(Dual In-Line Package) 


Q°~ 16° 


C Suffix 


SA 


8 pin Plastic Molded DIP | 
(Dual In-Line Package) 


This package is used 
Only for the pPC3423C 





19.4 MAX. 


141312 1110 9 8 
C Suffix 


[ae 


1234567 
1.3 


14 pin Plastic Molded DIP 
(Dual In-Line Package) 


+0.10 
0.2570 5 


2.54 MIN. 4.55 MAX: 


C Suffix 


1234567 8 
1.3 


16 pin Plastic Molded DIP 
(Dual In-Line Package) 


0.5 MIN. 1.65 
| {2 


x 
< 
= 
iB 
vt 
z 
= 
5 
N 

0 


G Suffix 


<4 


8 pin Plastic Molded Flat Package 
(MINI FLAT {C) 


G Suffix 


<A 


14 pin Plastic Molded Flat Package 
(MINI FLAT IC) 
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H Suffix 


3 pin SIP 
(Single In-Line Package) 


3 pin SIP 
(Single In-Line Package) 


10.66 MAX. 


0.5520.10 





THERMAL INFORMATION 





The power dissipation capability of semiconductor devices is limited by the maximum allowable junction tempera- 
ture, the ambient temperature, and the thermal resistance between the junction and the ambient environment. 
The temperature difference between the junction and the ambient environment is determined by the following 











equation. 
Ti -—Ta = Pp 95a 
where 1j = junction temperature, °C 
Ta = ambient temperature, °C 
Pp = power dissipation, W 
Oja = thermal resistance, junction to ambient, “CW 


The maximum allowable junction temperature is 150°C, however, the maximum junction temperature of plastic 


package IC's should be 125°C because of the storage temperature range limitation. 
The dissipation derating curves that follow assume the ambient environment is still air, and that no heat sink is used. 


1. 8 Pin Metal Can Package and Cavity DIP 


DISSIPATION DERATING CURVE 
Oya = 200 °CM typ. Tj max = 150°C 
The maximum power dissipation value of 500 mW 


has been fixed considering the practical applications of 
op amps and comparators. 


TOTAL POWER DISSIPATION (mw) 





AMBIENT TEMPERATURE (°C) 
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TOTAL POWER DISSIPATION (mW) 


TOTAL POWER DISSIPATION (mW) 


TOTAL POWER DISSIPATION (mW) 
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2. 14 Pin Through 20 Pin Cavity DIP 


DISSIPATION DERATING CURVE 


OP Amps & Comparators 





0 20 40 60 80 
AMBIENT TEMPERATURE (°C) 


3. 8 Pin Plastic Molded DIP 
DISSIPATION DERATING CURVE 


0 20 40 60 e0 
AMBIENT TEMPERATURE (°C) 


4. 8 Pin Plastic Molded DIP 
DISSIPATION DERATING CURVE 


0 20 40 60 80 
AMBIENT TEMPERATURE (°C) 











Oya = 90 °CM typ. Tj max = 150°C 


The maximum power dissipation value has been fixed 
considering the practical applications. 
Op Amps & Comparators 900 mW 
D/A A/D converters 500 mw 


(except for wPC4556C, uPC4557C, pPC259C/4560C 
uPC617C/1555C) 


Oya = 200 °CM typ. Tj max = 125°C 


The maximum power dissipation value of 350 mW 
has been fixed considering the practical applications of 
op amps and comparators. 


(For uPC4556C, uPC4557C, uPC259C/4560C, uPC617C/ 
15558C) 


Qj = 140 °CM typ. Tj max = 125°C 


The maximum power dissipation value has been fixed 
considering the maximum junction temperature and the 
practical applications of those C's. 


uPC4556, uPC4557, uPC259C/4560C 700mW 
pwPC617C/1555C 600 mW 


5. 14 Pin Plastic Molded DIP 
DISSIPATION DERATING CURVE 


Osa = 140 °CM typ. Tj max = 125°C 








The maximum power dissipation value of 570 mW 
has been fixed considering the practical applications of 
op amps and comparators. 





TOTAL POWER DISSIPATION (mW) 





0 20 40 60 80 100 
AMBIENT TEMPERATURE (°C) 


6. MINI FLAT Package 


When the MINI FLAT IC's are mounted on a hybrid IC, the heat radiation through the leads is increased. When 
resin coated, the heat radiation through the resin to the environment is further increased. As a result, the thermal 
resistance in the mounted state is much smaller than in element form alone. 

It is suggested that the heat dissipation in actually mounted condition is fully investigated. 


6-A 8 Pin MINI FLAT Package 
DISSIPATION DERATING CURVE 


i One element only 


fe2) 
oO 
oO 





@ya = 220 °C/W Tj max = 125°C 


The maximum power dissipation value of 440 mW 
has been fixed considering the maximum junction tem- 
perature and the practical applications of MIN! FLAT 
IC's, 


TOTAL POWER DISSIPATION (mW) 


0 .25 50 75 100 125 
AMBIENT TEMPERATURE (°C) 
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6-B 14 Pin MINI FLAT Package 
DISSIPATION DERATING CURVE 


|| 550 mw One element only 


600 



















2 500 

zZ 

= 400 
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Dees hee 

eee MG | 
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a 
Pee sacle is Ue dl 
2 650 75 100 128 


AMBIENT TEMPERATURE (°C) 


Oya = 180 °C/W Tj max = 125°C 


The maximum power dissipation value of 550 mW 
has been fixed considering the maximum junction tem- 
perature and the practical applications of MINI FLAT 
IC's. - 


NEC 
NEC Electronics US.A. Inc. 


Electron Division 


REGIONAL SALES OFFICES 


EASTERN REGION 

275 Broadhollow Road, Route 110 
Melville, NY 11747 . 

TEL: 516-293-5660 

TWX: 510-224-6090 


MIDATLANTIC REGION 

2000 Grosvenor Century Plaza, Suite 333 
10632 Little Patuxent Parkway 

Columbia, MD 21044 

TEL: 301-730-8600 

TWX: 710-862-2868 


MIDWESTERN REGION 
5105 Toliview Drive, Suite 190 
Rolling Meadows, IL 60008 
TEL: 312-577-9090 

TWX: 910-233-4332 


NORTHEASTERN REGION 
21-G Olympia Avenue 

Woburn, MA 01801 

TEL: 617-935-6339 

TWX: 710-348-6515 


NORTHWESTERN REGION 
20480 Pacifica Drive, Suite E 
Cupertino, CA 95014 

TEL: 408-446-0650 

TWX: 910-338-2085 


OHIO VALLEY REGION 
19675 West Ten Mile Road 
Southfield, MI 48075 

TEL: 313-352-3770 

TWX: 810-224-4625 


SOUTHWESTERN REGION 

1940 West Orangewood Avenue, Suite 205 
Orange, CA 92668 

TEL: 714-937-5221/ 714-937-5244 

TWX: 910-593-1629 


SOUTH CENTRAL REGION 
16475 Dallas Parkway, Suite 290 
Dallas, TX 75248 

TEL: 214-931-0641 

TWX: 910-860-5284 


SOUTHEASTERN REGION 
Vantage Point Office Center, Suite 209 
4699 North Federal Highway 
Pompano Beach, FL 33064 

TEL: 305-785-8250 

TWX: 510-956-9722 


252 Humboldt Cour’ 
Sunnyvale, CA 9408'|' 
TEL: 408-745-652: 
TWX: 910-339-953: 


